FOOD AND DRUG ADM NI STRATI ON
CENTER FOR DEVI CES AND RADI OLOG CAL HEALTH

GENERAL PLASTI C SURCGERY DEVI CES
PANEL MEETI NG

( OPEN SESSI ON)

May 5, 1997

O fice of Device Evaluation
9200 Cor porate Boul evard
Room 20B

Rockvil l e, Maryl and

Proceedi ngs By:

CASET Associ ates, Ltd.
10201 Lee Hi ghway, Suite 160



Fairfax, Virginia 22030
(703) 352-0091



PARTI Cl PANTS:

Moni ca Morrow, M D., Acting Chairperson, Associate Professor
of Surgery, Northwestern University Medical School

Ri cardo Azziz, MD., Professor, Qbstetrics/ Gynecol ogy,
University of Al abama

Narayan Deshnmukh, M B.B.S., Chairman, Departnent of Surgery,
Robert Packer Hospit al

Thomas Downs, Ph.D., Professor of Bionetry, University of
Texas

Titus Duncan, MD., Private Practice, General Surgery,
Ceorgi a Baptist Medical Center

Susan Gal andi uk, M D., Associate Professor of Surgery,
University of Louisville

Barbara S. Levy, MD., CQbstetrician-Gynecol ogi st

Sally Faith Dorfman, M D., Consultant, Cornell University

C ndy Domecus, R A.C., Vice President, Conceptus, Inc.



TABLE OF CONTENTS

Prel i m nary Busi ness

| nt r oduct i ons

Di vi si on Report Updates
Tissue Initiative
Updat e from Novenber 1996 Panel Meeting

Sponsor Presentation and Panel Questions Regarding
Premar ket Revi ew of Approval Application by
Genzynme Corporation. Product: Sepracoat

Questions and Answers

FDA Presentation

Questions and Answers

Revi ew of FDA Questions

44
74
109

134



1
PROCEEDI NGS [8:40 a.m]

Agenda Item Prelimnary Business

DR. GANTT: | would like to get started. | do
apol ogi ze for the delay. W had to set up the m crophones
somewhat differently.

Good norning everyone. W are now ready to begin
this neeting of the General Plastic Surgery Devices Panel.
| am Gail Gantt, the Executive Secretary of this panel, and
a reviewer in the General Plastic Surgery Devices Branch.

| rem nd everyone that you are requested to sign
in on the attendance sheets which are avail able at the
tabl es by the doors, and you nmay al so pick up an agenda,
panel neeting roster, and information about today's neeting
there. The information includes howto find out about
future neeting dates through the Advisory Panel Phone Line
and how to obtain neeting mnutes or transcripts.

Before turning the neeting over to Dr. Mrrow, |
amrequired to read two statenents into the record, the
deputi zation of the tenporary voting nmenber statenent and
the conflict of interest statenent.

This is the conflict of interest statenent for the
CGeneral and Plastic Surgery Devices Panel Meeting,

May 5th, 1997. The foll ow ng announcenent addresses



conflict of interest issues associated wth this neeting as
made part of the record to preclude even the appearance of
i npropriety.

To determine if any conflict existed, the Agency
reviewed the submtted agenda and all financial interests
reported by the commttee participants. The conflict of
interest statutes prohibit special governnment enployees from
participating in matters that could affect their or their
enpl oyers' financial interest. However, the Agency has
determ ned that participation of certain nenbers and
consul tants, the need for whose services outweigh the
potential conflict of interest involved, is in the best
i nterest of the governnent.

Ckay. We would like to note for the record that
t he agency | ooked into the consideration, took into
consideration certain matters regarding Dr. Ricardo Azziz.
Dr. Azziz reported that he and his institution have past
interest in the product at issue and other related products.
Since these were past involvenents, there is no continuing
financial interest and Dr. Azziz's role on the panel on the
sponsor's study was |imted to enrolling patients. The
Agency has determ ned that he nmay participate in the panel's

del i ber ati ons.



In the event that the discussions involve any
ot her products or firnms not already on the agenda for which
an FDA participant has a financial interest, the
participants shoul d excl ude thensel ves from such invol venent
and their exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons nmaking statenents
or presentations disclose any current or previous financial
i nvol venent with any firm whose products they may wi sh to
comment upon.

Now, I will read the appointnment to tenporary
voting status. Pursuant to the authority granted under the
Medi cal Devices Advisory Conmttee Charter dated
Oct ober 27th, 1990, and anended April 20th, 1995, | appoint
the follow ng as voting nenbers of the General and Plastic
Surgery Devices Panel for the duration of the neeting on
May 5th, 1997: Dr. Marian Deshnuck, Dr. Thonmas Downs,

Dr. Susan Gal andi uk, and Dr. Barbara Levy.

For the record, these persons are speci al
government enpl oyees and are consultants to this panel or
consul tants and voting nenbers of another panel under the
Medi cal Devices Advisory Comm ttee. They have undergone the

customary conflict of interest review and have revi ewed the
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material to be considered at this neeting and as desi gned by
Dr. Bruce Burlington, Director for the Center for Devices
and Radi ol ogi ¢ Heal t h.

kay. At this tinme, | would like to introduce

Dr. Monica Morrow, who is the Acting Chairperson for today's

meet i ng.
Agenda Item Introductions
DR. MORRON Good norning. M nane is
Moni ca Morrow. | am Associ ate Professor of Surgery at

Nort hwestern University Medical School, Director of the Lynn
Sage Conprehensive Breast Program

Today, the panel will be making reconmmendations to
t he Food and Drug Administration on a premarket approval
appl i cation.

The next item of business will be to introduce the
menbers of the panel and those of the FDA who are seated at
this table. | would ask each person to please state their
name, title, institution and your status on the panel, that
is voting nmenber, tenporary voting nenber, consuner
representative, et cetera. W wll start on the far side,
the far end with Dr. Dorf man.

DR. DORFMAN: Dr. Sally Faith Dorfrman, Director of



the Division of Public Health and Education to the Mdi cal
Society of the State of New York, Consunmer Representative.

DR. DOVECUS: | am Ci ndy Donecus, Senior Vice
President of dinical Research, Regulatory Affairs, and
Qual ity Assurance for Conceptus. | amthe Industry Rep. to
t he OBGYN Devices Panel. | amon loan to this panel today
since the industry rep of this panel is involved in the
sponsor presentation.

DR. GALANDI UK:  Susan Gal andi uk. | am Associ ate
Prof essor of Surgery at the University of Louisville, and am
a tenporary voting nenber.

DR. DESHMUKH: | am Narayan Deshnmukh. | am a
Ceneral and Vascul ar Surgeon at the Guthrie dinic, Sayre,
Pennsyl vani a, and Cinical Associate for General Surgery at
SUNY- Syracuse, and the Al egheny Canpus. There is one
correction. | amnot an MP.H There is an error here. |
do not have a Master's in Public Health.

DR LEVY: | am Barbara Levy. | am an Assistant
Cinical Professor of Qostetrics and Gynecol ogy at the
Uni versity of Washington, and a O inical Gynecologist in the
Federal Way, Washington area. | ama tenporary voting
menber on the panel fromthe OBGYN Devi ces Panel .

DR AZZ| Z: I am Ri cardo Azzi z. | am Prof essor of



(bstetrics and Gynecol ogy and Medicine at the University of
Al abama at Birm ngham in Birm ngham Al abama. | am a
tenporary voting nenber.

DR. GANTT: | wll reintroduce nyself. | am
Gail Gantt, the Executive Secretary of the Commttee.

DR. DUNCAN: | am Titus Duncan. | amthe Director
of Endosurgery at Georgia Baptist Hospital in Atlanta,
Georgia, and Assisting Cinical Professor of the Mdical
Col l ege at Georgia, in Augusta, Ceorgia, and I ama voting
menber.

DR. DOMS: | am Tom Downs, Professor of Bionetry,
University of Texas School of Public Health at Houston. |
am a tenporary voting nmenber here fromthe OBGYN Devices
Panel .

DRN WTTEN:. | amCelia Wtten, the Division
Director of the Division of General and Restorative Devices
at the FDA

DR MORROW | would like to note, for the record,
that the voting nmenbers present constitute a quorum as
required by 21 CFR Part 14.

Wth that, we will begin with Dr. Celia Wtten,
Director of the Division of General and Restorative Devices,

and Steven Rhodes, from Pl astic and Reconstructive Surgery



Branch, to present a division update.

Agenda Item Division Report Updates - Tissue
Initiative

DR WTTEN. | would like to wel cone the panel and
everyone el se who is participating today. W at the FDA
appreci ate the panel's participation in these neetings and
your giving your expertise to us for these product reviews.

| want to update the panel today on a
conpr ehensi ve regul atory franmework for products derived from
cells and tissues that has been proposed by the Center for
Bi ol ogi cs, Evaluation and Research and announced on
February 28th of this year. Although this was an initiative
fromthe Center for Biologics, since regulation of sone of
the products this panel may see may be affected by this
proposed rule, I will sunmarize briefly sonme of its
hi ghlights since | think it is of interest to this panel.

The proposed regul atory framework provides a
ti ered approach, with the level of regulation in proportion
to the degree of risk of the product. In designing this
approach, the FDA focused on five public health and
regul atory questions and they are as follows: How the
spread of comuni cabl e di sease can be prevented, what

processing controls are needed to prevent contam nation and



preserve the integrity of cells and tissues, how clinical
safety and effectiveness can be assessed, what | abeling and
pronotion are appropriate for a given product, and how FDA
can best nonitor and communi cate effectively with the cel
and tissue industry.

For each of the above five questions that | have
just listed, the FDA, in its proposed regul atory framework,
W Il assess the |level of concern. Just to give one exanple,
i nfectious di sease concerns woul d be greater for all ogeneic
ti ssues than for autologous tissues and this type of concern
woul d be reflected in the proposed regul atory approach.

The regul atory schene was di scussed in an open
public section on March 17th and the proposed rule is
avai l abl e on the Internet.

| would |ike to introduce now Steven Rhodes, who
is the Branch Chief of the Plastic and Reconstructive
Surgery Branch, who just perfornmed a review of this product.
M. Rhodes will provide an Update of the activities of this
branch, as related to the [ast panel neeting and other
activities of the branch.

Agenda Item Update from Novenber 1996 Panel
Meet i ng

MR. RHODES: Thank you, Dr. Wtten. Wlcone to



t he panel and wel cone everyone.

| want to report on two activities in the Plastic
and Reconstructive Surgery Devices Branch since the | ast
panel neeting in Novenber. The first, in that general
nmeeting, the panel recomended approval for Tissue Sciences
Der nograph TC, a tenporary |lung covering for severely burned
patients.

In March of this year, FDA approved the product
and al so took the panel's recommendation that it be approved
on the condition that the sponsor conduct post-approval
studi es on 200 additional patients for an infection risk.

The second thing | wanted to report on was in
Novenber there was a notice of recomendation published in
t he Federal Register for reclassification of Suction
Li popl asty Systens. The 90-day comment period ended in
February and all of the comments that we received were
favorabl e, in support of reclassifying Suction Lipoplasty
Systens froma Class Ill, requiring a pre-market approval
application, to a Cass Il, requiring a 510(k) speci al
controls. The FDA is currently in the process of review ng
t hose comments.

Wth that, | amgoing to turn it back over to

Dr. Morrow.
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Agenda Item Qpen Public Hearing

DR. MORROW Thank you. The next portion of the
meeting is the public comment, open public hearing. |If
there are any nenbers of the audi ence who desire to address
t he panel, could you please cone forward at this tine.

Speak into the m ke, state your nane, your affiliation and
any financial interest you may have with the product under
di scussi on.

[ No response. ]

DR. MORROW  Seei ng none and having none |isted,
we wll now proceed with the sponsor's presentation. |
would like to remi nd public observers at this neeting that,
while this portion of the neeting is open to public
observation, public attendees may not partici pated except at
t he specific request of the panel.

Agenda Item Sponsor Presentation - Cenzyne
Corporation - Product: Sepracoat

DR. BURNS: Thank you. Good norning, Dr. Morrow,
and nenbers of the Advisory Panel. | amJimBurns, Vice
President for Biomaterials and Surgical Products Research at
Genzynme Corporation, and I will be making our introductions
this nmorning and a review of our agenda.

Per haps we coul d have the lights down just a
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little bit. | would Iike to begin, on behalf of Genzyne, by
t hanki ng the Food and Drug Adm ni stration PMA Review St aff
for their much hard work and deliberation during the review
process. W wel cone the opportunity to cone before the
panel today for consideration of our PMA application.

| would Iike to take a mnute to go through our
agenda and i ntroduce our guests who will be presenting with
us today. | amgoing to begin with an introduction to
Sepracoat, a description of the product, how it works, and a
brief summary of our preclinical testing.

That will be followed by sonme background
i nformati on on adhesi ons and the clinical problem presented
by Professor Harold Ellis. Professor Ellis is well-known in
the area of surgical adhesions. He is perhaps the world's
forenost expert over the last 30 years on this topic. He is
an Eneritus Professor of Surgery at the University of
London, and he is also currently a Cinical Anonynmas at the
Uni ted Medical and Dental Schools at Guy's Canpus in London.

Over the last 30 years, as | nentioned, Professor
Ellis has published extensively in wound healing for
surgeons, the pathophysiol ogy of adhesions, their incidence
and clinical consequences.

Fol | owi ng Professor Ellis' presentation,
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Dr. Mchael D anond will present our clinical trial results
for Sepracoat. Dr. Dianond is Director of Reproductive
Endocri nol ogy and Professor of Cbstetrics and Gynecol ogy at
Wayne State University School of Medicine.

Next, would be Dr. Richard Mscicki, who is our
Chief Medical Oficer at Genzyne. He will present sone
addi tional issues and anal yses of our Sepracoat trials.

Dr. Robert Beart will present his view of
Sepracoat, potential utility in intra-abdom nal surgery.
Prof essor Beart is Professor of Surgery, and Chairnman of
Col orectal Surgery at the University of Southern California
School of Medicine. He is the fornmer Editor-in-Chief of
D seases of the Colon and Rectum and he is an Editori al
Board Menber of Annals of Surgical Oncol ogy, Journal of
Anerican Col |l ege of Surgeons, and The Journal of
Lapar oscopi ¢ Surgery.

Then | will provide a brief summary statenent.

The original concept of Sepracoat cane from an
observation that, for the nost part, all surgeons really had
avai lable to themto prevent adhesi ons was good surgical
technique. There was also no nethod avail able to themthat
woul d allow themto try to do that better, to try to limt

t he amount of tissue damage that coul d occur during surgery
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by surgical technique that could then prevent adhesion
formation.

Thirdly, that adhesions very often would form
t hroughout the surgical field, even in areas outside of
di rect operative trauna.

Based on those observations, we designed Sepracoat
coating solution to have the followng design criteria: To
protect tissues intra-operatively throughout the entire
surgical field, to be safe, and sonething that is very, very
easy to use during the surgical procedure.

Sepracoat is a 0.4 percent solution of sodium
hyal uronate or HA, which is a high nol ecul ar wei ght
gl ycocyam ne of |igand that is ubiquitous throughout the
extracel lular matri x.

Sepracoat is applied to tissues intra-operatively
at the very begi nning and throughout the surgical procedure
to provide a hydrophilic protective barrier to tissues
during the surgical process, during surgical procedures.

The intent here is to reduce the anount of tissue damage
t hat can occur from desiccation or mani pul ati ve abrasi on.

What it is doing is maintaining and perhaps

enhanci ng, during the surgical procedure, the natural

tendency of the tissue to be lubricous and not stick
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together. It therefore reduces what w call de novo adhesion
devel opnent .

| would like to point out that we have a bottle of

Sepracoat -- this is our European package here of the
Sepracoat. Sepracoat is nmarketed in Europe. So, | would
like that to be passed around. |If you can work the top

open, you can actually feel it and do what you like with it,
play with it.

So, | would like to describe what a de novo
adhesion is because it is very inportant for understanding
how Sepracoat was intended to actually work. There are two
types of de novo adhesions, as defined by D anond and Azot
in 1993. The first type is an adhesion to sites that have
no operative procedure and no pre-existing adhesions that
existed at the tinme of the operative procedure.

Secondly, the second type is adhesions to sites
t hat have no pre-existing adhesi ons and had no operative
procedure.

In this case, this is a situation where you m ght
use a barrier to prevent adhesions. 1In the first case, it
is difficult to say where adhesions may form because of the
ti ssue damage that could occur diffusely throughout the

surgical field. Sepracoat is intended to prevent this type
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of adhesion. So, when we tal k about de novo adhesions
today, we will be tal ki ng about de novo adhesions of this
first type that are at sites outside the direct area of
surgi cal trauma

This diagramillustrates the cascade of events
that can occur following a serosal injury. A serosal injury
can occur because of abrasion, ischem a, desiccation,
foreign body reaction. The ensuing inflammtory response is
intended to all ow nornmal renesotheliazation and generation
of an intact serosa to occur. |If the danage is too severe,
this inflammatory response can |lead to an adhesion. This
is, again, where a barrier would be used where you know t hat
where you have severely-traumatized tissue, you would pl ace
a barrier over that site to try to limt adhesions to that
site.

Sepracoat acts at this stage. It coats the tissue
and tries to mnimze the extent or the anmount of serosal
trauma, therefore reduction the exuberance, if you wll, of
the inflamatory response to help all ow nornal
remesot hel i azation to occur.

That is illustrated in the following two slides
histologically. This is an HNE stain of the Rat Cecum

This is a typical nodel that we use in nuch of our
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preclinical research. This is tw days after a standard
anmount of gauze abrasive force to the surface of the cecum
that was precoated prior to abrasion with |actated R nger's
Solution. W see that there is hypertrophy of the serosa.
There is influx of inflammatory cells, and you cannot see an
intact nesothelial surface. This is typical of what happens
W th gauze abrasion in this nodel.

In contrast, if one is to coat that surface with
Sepracoat prior to exposing the surface of the cecumto the
exact sane anount of abrasion force, we see histologically
that it appears that there is less tissue damage. There are
fewer inflamatory cells, there is | ess hypertrophy of the
mesothelium This is a situation which would be less likely
to form adhesi ons.

That is shown on this slide here, which, if we
take this rat cecum abrasion nodel and | ook seven days out,
we see that, with no coating or a buffered saline solution
applied to the cecumprior to abrasion, that approxinmtely
10 percent of the aninmals have no adhesions.

As we increase the concentration of HAin this
coating solution, we get nore animals with no adhesi ons.
Sepracoat is a 0.4 percent solution of HA. W can see that

in this series that we have the naxi mal effect of these
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three solutions wth Sepracoat.

This slide illustrates the effectiveness of
pre-coating versus post-coating. This is in a rat uterine
horn laser thermal injury nodel by Irman and Gonelle. Wat
Dr. Gonell e devel oped was a nodel for studying tissue injury
and adhesi ons using a very standardi zed nodel of thermal
injury.

In this nodel, if he exposes the horns to his
| aser injury and then adds buffered saline or an HA sol ution
after the injury, we see that virtually 100 percent of the
ani mal s have adhesions to the uterine horn. |If he pre-coats
the uterine horn and then exposes it to buffered saline or -
- | amsorry, pre-coats it with buffered saline and then
exposes the horn to laser thermal injury, he sees a simlar
nunber of animals w th adhesions. However, if he
precoats the uterine horn with HA, which is represented by
this bar, and then exposes to thermal injury, fewer aninmals
have adhesions to the uterine horn.

We have conducted a nunber of preclinical efficacy
studi es of Sepracoat to nore exactly define its nmechani sm of
action. | wll not go through all of the details of those
studies, but | welconme questions during our question and

answer period at the end of our presentation.
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But | would like to point out that what we have
found fromthese studies prinmarily using the rat cecal
abrasion nodel is that not only is the HA concentration in
Sepracoat inportant for adhesion prevention, but it is
really the viscosity of the solution which inparts its
adhesi on prevention qualities.

This was supported in histological studies which |
previously alluded to in which we showed that increasing
concentrations of HA or the increasing viscosity of the HA
sol ution gives superior tissue protection not only to gauze
abrasion but also to desiccation.

We have conducted over 20 pre-clinical and
non-clinical safety studies on Sepracoat. Again, | am not
going to go through each and every one of these, but | would
be happy to answer any questions that you may have
specifically on any of these studies.

These studi es have basically shown that, for
Sepracoat's intended use as a pre-coating in intra-abdom nal
surgery, that it is safe, bioconpatible and nontoxic.

Again, I will be happy to answer questions about these
during the question and answer period.

Well, in summary, Sepracoat has been shown to be a

bi oconpati bl e, safe, and non-toxi c substance based on
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pre-clinical animl studies, that it acts to reduce de novo
adhesion formation by Iimting intra-operative tissue traum
and that the effectiveness of Sepracoat is related to the
sol ution viscosity.

The next speaker will be Professor Ellis to talk
about the clinical conseguences.

DR ELLIS: Good norning, |adies and gentl enen.
My nane is Harold Ellis, Enmeritus Professor of Surgery,
University of London. | have been retained as a consultant
by Genzynme for this neeting. M fair was paid to Washi ngton
from London, but | have no other financial interests in the
conpany.

| am here to discuss the clinical problens of
i ntra-abdom nal adhesions. The nost inportant problemto
the surgeon is as a common cause of intestinal obstruction.
They al so provide difficulties to the surgeon in re-
expl oring the abdonen that has been submtted to previous
surgery. To the gynecologist it is an inportant cause of
tubal obstruction, and, again, to the gynecologist, it my
present as wonmen with pelvic pain follow ng surgery.

In the western world it is responsible for about
one-third of all cases of intestinal obstruction of |arge

and small bowel together. Since adhesion obstruction only
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occurs in small bowel, when we excl ude | arge bowel
obstructions, due to cancer, diverticular disease, and so
on, we have the quite amazing figure back in the western
worl d of small bowel instruction is likely to be due to
adhesions in anything from65 to 75 percent of all cases.

So, a patient who appears in the accident and
energency departnent with an obvious small bowel
obstruction, who has not got a strangul ated external herni a,
but who has got one or nore scars on the abdonen, is al nost
certainly going to have intestinal obstruction due to
post - oper ati ve adhesi ons.

At surgery, if it is an early case, such as this,
it is a very easy procedure to divide those adhesions or
t hat adhesion. Now, this adhesion mght be directly at the
site of previous surgery, i.e., it mght be at the site, for
exanpl e, of an anastonobsis. It mght be at the site of the
abdom nal scar, or it mght be quite distant fromthe
surgi cal procedure, a de novo adhesi on or adhesi ons perhaps
due to surgical gauze, perhaps due to the powder on the
surgeon's gl oves, perhaps due to the trauma of the general
| apar ot oy performed by the surgeon.

So, within the first few hours, a relatively

si npl e abdom nal operation. Delayed the procedure
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overnight. Eighteen hours |ater the bowel is now gangrenous
and requires resection. The bowel may actual perforate.

Now, of course, there is a very significant norbidity and,
i ndeed, a significant nortality fromthis emergency.

Now, there are a | ot of questions that need to be
answered. How frequently do adhesi ons occur after abdom nal
surgery? How soon do adhesi ons produce obstruction? How
often do they product obstruction? How nuch work do they
represent to the surgeon? Are there any particul ar
operations or particular risks? These represent questions
after questions which clinicians ask and which | amsorry to
say the standard textbooks do not provide very accurate
answers.

However, our own observations have provided sone
answers to these questions. For exanple, at first-tine
surgery, about 10 percent of patients, in our own
experience, have intra-abdom nal adhesions. |f you operate
on a patient with gall stones and the gall bladder has got
el emental adhesions to it for exanple. However, in patients
who have had one or nore previous operations, in our
experience, sone 94 percent have post-operative adhesions.

I ndeed, this is the experience of any surgeon who has taken

t he bother to docunent these cases.
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So, for practical purposes -- let's just go back
to that. For practical purposes, anybody with a scar on the
abdonen has a very, very high chance of having
i ntra-abdom nal adhesions, especially if the previous
surgery has been of a mmjor character.

Now, of course, the vast majority of people are
conpletely free of any problemfoll ow ng surgery. Ten or 15
years later, they will tell you that they have had no bot her
fromtheir operation. However, a percentage wll present
Wi th obstruction. Because abdom nal surgery is so conmon,
as | have already nentioned, these figures now becone very
significant.

| amafraid that one slide has slipped. That
slide sinply showed that in a very large series of cases
that we followed up ourselves for over a year, one percent
of our patients cane back to our own service with intestinal
obstruction within a year of operation requiring further
surgery for intestinal obstruction due to adhesions. O
t hat one percent of cases, exactly a half of those, .5
percent, actually presented within the first four weeks of
operati on.

So, fromour study and ot hers, approxi mately one

percent of all abdom nal surgery will present with
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i ntestinal obstruction wthin a year of surgery.

Now, in a series of 80 patients readmtted with
intestinal obstruction due to adhesions, we were able to
anal yze how long the tinme fromsurgery. Not surprisingly,
about 40 percent of our cases had their previous surgery
within a year; in one to five years, another 20 percent;
five to 10 years, another six percent. And then quite
surprisingly, and this is perhaps sonething that surgeons
are not aware of, 20 percent of our cases actually extracted
10 or nore years following the initial surgery. So this is
alifetinme risk. In our own study, our |ongest interval was
38 years fromthe original surgery to presenting with in
fact a lethal intestinal obstruction due to adhesions.

Now, this, again, is an inportant subject. Having
di vi ded the adhesion and relieving the obstruction, the
patient is at considerable risk of recurrence of intestinal
obstruction. Any experienced surgeon wll be well famliar
with patients who had two, three, four, five, many
reinterventions of adhesion obstruction.

Because it is a lifetime risk, naturally the
percentage recurring varies wwdely with the | ength of
followup and in published figures it varies from eight

percent to 20 percent of patients presenting wth recurrence
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or recurrences of intestinal obstruction due to adhesions.

The workl oad in our own surgical unit, which was a
general surgical unit, we found that intestinal obstruction
due to adhesi ons accounted for three percent of all of our
| aparot om es and 29 percent of all of our obstructions.
woul d think that is fairly standard for the experience of
nost general surgeons.

So to sumup, adhesions occur alnost invariably
after major surgery. Most patients will go through life
wi t hout any further problens. Wthin our own experience,
one percent w |l devel op adhesi on obstruction within a year,
half of themw thin a nonth. And then there is alifetine
ri sk of adhesive obstruction for the rest of that patient's
life, constituting about one percent of all adm ssions to
hospital, about three percent of all |aparotomes in a
general surgical unit at least in the United Kingdom Thank
you very nmnuch.

DR. DIAMOND: Good norning. M name is M chael
Dianond. | ama paid consultant to Genzyne. |In addition to
the issues that Professor Ellis has just raised about the
potential concerns of what post-operative adhesion
devel opnent can cause, as a reproductive surgeon and as a

gynecol ogi st, | am al so concerned about the potenti al
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detrinental consequences of any post-operative adhesion
devel opnent on the fertility as well as on the potenti al
contributing cause to pelvic pain. This occurs even if it
is just one adhesion that m ght devel op.

Now, the clinical hypothesis for the clinical
trial data that | am presenting today is that precoating
wi th a hyal uronic base solution produces no adhesion
formation at the |ocations of indirect surgical traum
Pretreatment with Sepracoat is superior to the contro
pretreatnents.

Now, this study was conducted by 17 different
investigators. These are investigators actually from al
over the United States and Canada.

The study designed that was enpl oyed was a
mul ti-center, random zed mass pl acebo-control |l ed study. The
protocol involved gynecol ogi c procedures, deploying of
| aparotom es as the initial operative procedure. The
pati ent subsequently would then have a second | ocal
| apar oscopy to assess post-operative adhesi on devel opnent.

At the tinme of the initial operation, the surgica
procedures that are nost commonly perforned were
myonect om es, tubal surgeries and ovarian surgeries. These

wer e being done for individuals who wi shed to conceive. The
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random zation for the study was the installation of either
Sepracoat or a phosphate buffered saline, abbreviated PBS
solution. This was done imredi ately prior to the initiation
of the surgical procedure. The test solution was then
applied, the initiation of the procedure ensues, the
peritoneal was opened. It was then reapplied after
irrigation or at |east every 30 m nutes throughout the
operative procedure and then again at the conclusion of the
procedure. After each of these installations, any residual
solution that remained in the pelvis was renoved.

The adhesi on eval uation systemthat was utilized
was an adhesi on scoring system which has been previously
descri bed and published in the Uility of Sterility in 1994.
This systemutilizes 23 different sites throughout the
abdom nopel vic cavity, |ooking at themfor the presence or
absence of adhesi ons.

On the next slide, I will go into exactly what
t hose sites were.

The primary end point that we were interested in
is what is listed here, for instance, the nean proportion of
avai l abl e | ocations with any de novo adhesion formation
resulting fromindirect surgical trauma. Going back to what

Dr. Burns tal ked about earlier, the indirect surgica
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trauma. The specific type woul d be abdom nal adhesi ons.

A second end point that we were interested in was
the percentage of patients with at |east one de novo
adhesion resulting fromany indirect surgical trauna.

This slide lists for you the 23 sites throughout
t he abdom nal pelvic cavity that were | ooked at for the
presence or absence of adhesions. What you can see is that
there were many sites along the peritoneum the abdom nal
wal |, sites along the peritoneum and the pelvis, the
reproductive organs, and then the small bowel, the |arge
bowel and onentum

Note that sone of these sites, such as the snal
and | arge bowel, represent actually very |large surface
ar eas.

| will nmention to you that the primary anal ysis
that we wish to ook at was that the proportion of avail able
| ocati ons of any de novo adhesions. That is represented for
you here on this slide by Y. The question then is where
does this Y come fron? | would |like to wal k you through
that so that you are very clear

The denom nator for this proportion that you see
on the right here is A which is the total nunber of

avail abl e |l ocations for de novo adhesion formation. This is
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cal cul ated by taking, as you can see here, by taking the 23
si zes throughout the abdom nopelvic cavity where we are
| ooking for the presence or absence of adhesions, and
subtracting fromthat the nunber of |ocations wth adhesions
at the time of the initial operation and additionally
subtracting fromthat 23 the nunber of sites with direct
surgi cal trauma

So, A the total nunber of available |ocations for
de novo adhesion formation represents the initial 23 sites
mnus the sites with the existing adhesions, mnus the sites
that get directly operated on during the operation. This A
t hen becones the denom nator of a proportion.

The nunerator here represents the actual nunber of
avai |l abl e | ocati ons whi ch devel oped de novo adhesi on
formation. So this ratio, again, then is a proportion of
the avail abl e | ocati ons we subsequently found the procedure
to have devel oped de novo adhesion fornmation.

The statistical nmethodol ogy that was utilized in
this trial is based on efficacy analysis which was 1TF,
whi ch was prospectively described by Genzyne and by the FDA
in the protocol. It was on an intent-to-treat approach that
was utilized. And the specific types of analyses you can

see here and they are also included for you in the packet
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that you have in front of you

Now, this slide lists the denographics for the
patient popul ations. The nunbers that you see at the top
here for the PBS group and the separate group represent the
nunber of eval uabl e patients at second | aparoscopy who had
the potential to formde novo adhesion formation.

What you can see is that the PBS group, which
ended up being 108 subjects, and then the separate co-
treated group, this was 107 subjects. What you can al so see
on this slide is that we can | ook at age, height, weight and
body mass index. |If you can |ook at the right-hand side,
you can see that there were no significant differences for
any of these paraneters. |In fact, if you | ook at the
nunbers, they are very, very equival ent.

This slide | ooks at four intra-operative
paraneters. The first of these is the nunber of patients
w th basel i ne adhesi ons. Wat you can see here is that with
PBS pre-treated patients, there were an average of 4.5 sites
that initially had existing adhesions. This conpared to 3.2
in the Sepracoat-treated patients. This, in fact, did turn
out to be statistically-significant.

The second line here | ooks at the | ocations that

were avail able for de novo adhesion formati on. The nunber
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was 16.1 sites. Potentially they will devel op adhesi on
formation in PBS-treated patients, as conpared to 16.9
patients in the Sepracoat-treated patient. Inportantly, you
will see, if you | ook over to the right here, this
di fference was not significant.

The question is how does this cone about? The
answer to that is due to the nunber of sites with direct
surgical trauma with the initial operation. |In fact, as it
turns out, the patients who were in the Sepracoat pre-
treated group, ended up with nore sites of direct surgical
trauma at the tinme of initial operation than did the
patients in the PBS group. Thus, if you add together the
nunber of |ocations with baseline adhesions and sites of
direct surgical trauma, the resulting avail abl e nunber of
sites for de novo adhesion formation is in fact no different
bet ween these two study groups.

The third line here | ooks at the tinme of the
second procedure, which was no different between the two
groups. In the sane way, the average drop in hematocrit
frombaseline in the i medi ate post-operative period was
al so not significantly different.

This slide | ooks at issue regarding to the test

solution application. As you can see, there were no
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significant differences in the anount of test solution that
was applied, the nunber of applications or the rate of
application in the test solution throughout the study.

There was a significant difference in the anount
of solution renoved after each installation when it was
sonebody who had the operative procedure, being 563 CC s in
the PBS pretreated patients, and 500 CCs in the patients
treated with Sepracoat.

This slide | ooks at the efficacy analysis for this
study. The top Iine here is | ooking at the proportion that
we were primarily interested in, the nean proportion of
avai | abl e I ocations with de novo adhesi ons.

What | first wanted to call your attention to is
this nunber over here in the control patients. The nean
proportion here is .295, in other words, 29.5 percent. This
nunber is actually very simlar to a nunber that we have
reported in a paper back in 1987. W were al so | ooking at
pati ents undergoing infertility surgery. W found an
i nci dence of de novo adhesions for about 31 percent.

Now, conpared to this 29.5 percent of PBS
patients, anong those patients who were pre-treated with
Sepracoat, the proportion is .236 or 23.6 percent, and this

is significantly reduced, as you can see on the right-hand
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side here, fromthe control patients.

Now, the second line on this slide is the percent
of patients with at | east one de novo adhesion. This was
t he secondary hypothesis. It is actually very supportive of
the data that | have just shown you. |In fact, it actually
does cone to approach significance. As you can see, anong
the PBS-treated patients, there were 95.4 percent of
patients who had at | east one de novo adhesion, and this
conpared to 88.8 percent in nost patients who were treated
W th Sepracoat.

| f you | ook at these nunbers conversely in the PBS
group, only 4.6 percent of patients did not have any de novo
adhesion formation, and this conpares to 11.2 percent in the
patients who were treated with Sepracoat.

Could I have the overhead pl ease?

| nmentioned to you, as | was going through the
denogr aphics, that there were two for which there were
significant differences. One of these was the nunber of
| ocations with baseline adhesions, and the other was the
amount of test solution that was applied.

In order to further evaluate these issues, we
performed covariate analysis and, in fact, that covariate

anal ysis, the test solution application was not significant.
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However, we did find that a nunber of |ocations with
basel i ne adhesi ons was a significant covariate and,
consequently, we perforned a covariate analysis with a
recal cul ati on of the adjusted nmean proportions. M pointer
has died. But you can see the adjusted nean proportions.
You can see that the PBS group was .26 or 26 percent, as
conpared to .20 or 20 percent in the Sepracoat group
patients.

An inportant thing, if you |l ook at the right-hand
side, is that even when you control for this covariate, you
can still see that Sepracoat retained its efficacy in
hel ping to reduce de novo adhesion formation.

Coul d you turn that off please?

The next thing | wanted to draw your attention to
is the issue of safety of Sepracoat, as was reported in this
pivotal clinical trial.

This slide lists the adverse events that occurred
in over five percent of patients in either the Sepracoat
group or the control group. It is inportant to note that
sonme patients could -- it was possible for patients to have
nore than one adverse event so, therefore, the nunbers can
add up actually quite high.

O 114 paraneters for which were being assessed,
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there were five paraneters for which a significant
difference was identified at the .05 level. Those five were
identified for you nore clearly in this slide. There was
pain at unspecified | ocation, abdom nal pain, nausea,

di zzi ness and pharyngitis.

| want to call your attention to the fact that,
al t hough these occurred nore frequently in the Sepracoat -
treated patients, the severity of these was though to be
either mld or noderate in the vast najority of patients.
Furthernore, |ooking at the far right-hand side of the
relati onship, the vast majority of them were thought by the
surgeons not to be related to the test agent that had been
appl i ed.

This slide | ooks at the sunmmary of the serious
adverse events that were reported again for Sepracoat and
the control patients in the study. Wat you can see is that
there were only two that were thought to possibly be rel ated
to what turned out to be the Sepracoat-treatnent and there
was one that was thought to possibly be related to what
turned out to be the PBS treatnent.

To summari ze then Sepracoat reduced inportantly
the incidence or avail able | ocations of any de novo

adhesi ons by 20 percent as conpared to the control group.



35
Secondly, it reduced the incidence of patients with at | east
one de novo adhesi on by seven percent.

Despite the fact that there were sonme m nor
statistical differences with regard to safety, these were
t hought to be mlId or noderate in severity and usually were
t hought to be unrelated. Therefore, | think it is fair to
conclude that the safety profile for Sepracoat patients was
nearly identical to that of the control patients.

In conclusion, therefore, as a tissue precoating,
Sepracoat has been shown in this random zed pl acebo-
controll ed mass study to be safe and efficacious in the
reducti on of de novo adhesion formations in |ocations of
i ndi rect surgical trauma.

DR MOSCICKI: | would like to present sonme brief
i ssues and analysis that | would |ike the panel to consider
and perhaps add sone additional perspective for your
del i beration today.

A brief comment regarding the end points that were
used. Dr. D anond just told you that the primary interest
was to |l ook at the incidence of adhesions. The initial
proposal to neasure this incidence was to utilize a
proportion of the available anatomic |ocations wthin the

abdom nopel vic cavity which woul d have any, that is one or
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nore, de novo adhesions. Consistent with a finding that
Dr. Dianmond had in a previous study, we woul d expect that
this would be in the control group approxi mately 30 percent,
simlar to what was actually observed, if you note, in the
st udy.

We then added a second neasure which we thought
woul d be extrenely interesting, and that would be to | ook at
this percent of patients with at | east one de novo adhesion
at any of the sites.

Now, this latter end point | would point out
requi res a remarkabl e degree of efficacy in order to achieve
success. For exanple, there would be 23 possi bl e chances
that could be present to have even one adhesi on, nmaking the
odds relatively low for success with this second interesting
end point.

The first major point that | would like to address
regarding the analyses is the use of the one-tailed test.

As Dr. Dianond pointed out to you, the clinical hypothesis
that was to be tested here was that Sepracoat woul d be
superior to the placebo control. It is not interesting to
have a product, of course, which is equal to a placebo
control. So, therefore, we wshed to prove the alternative

hypot hesi s that Sepracoat is better than control and,
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therefore, reject a null hypothesis that Sepracoat is equal
or worse than the control

The suitable and appropriate test for this is, in
fact, one tail. So, the initial study design and sanple
size calculations utilized a one-tailed analysis. This is
consistent with the FDA guideline and, furthernore was
agreed to in previous comuni cations prior to the analysis
with the FDA

Now, secondly, | would like to point out that in
the anal ysis, the standard study is done to undertake a | ook
for confounding factors. Anong those in the anal ysis of
variance, there was a statistically-significant treatnent by
investigator site interaction identified.

Now, what does this nean? This suggests that
there is a variability in the treatnent response observed at
the different investigator sites. It turns out that one
known anonal ous investigator site was |largely responsible
for this interaction, site nunber three.

Prior to the anal ysis being conducted, we had
known that this investigator had m ssed the initial and, in
fact, several other essential training prograns related to
adhesi on scoring. Approximately mdway to three-quarters of

the way through the trial, the nonitor had identified that
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there was evidence for disparity in this investigator's
scoring and that the investigator was not follow ng the
protocol for scoring and attenpted to correct this with the
investigator. So it was no surprise to us when we were able
to then identify that this did in fact turn out to produce
an anomaly. In fact, renoval of this anomal ous site then
makes the interaction insignificant.

As you can see here, this represents a statistical
nodel | ooking at the effect of a site or investigator site.
As you can see, after renoval of site nunber three, this
interaction that was present becones insignificant.

However, even if one uses this nodel to adjust for the site
interaction, you can see that the result continues to be
statistically-significant for the proportion end point. 1In
fact, the exclusion of site nunber three produces an even
nore robust result.

| f one does not adjust for this and uses -- goes
back to the original analysis, then you can see that the
excl usion of site nunber three al so produces an increased
di fference, in which the nean percent reduction now
i ncreases to 30 percent and, once again, the T-val ue becones
far nore robust.

I f we | ooked at the second end point, in terns of
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the patients with de novo adhesi ons, then, once again, we
see a nore robust effect which occurs by excluding the
anomal ous site, noving froma P val ue which approaches
statistical significance to, in fact, one that achieves
statistical significance if you use .05 as that neasure.

| would Iike to go next to the overheads for just
a nonment. Again, in the submssion of a PMA it is
customary to performan integrated sunmary of safety data.
This includes data fromall of the clinical studies that
were performed with the product. So this is taken directly
fromthe PVA subm ssion itself.

What is represented here in the Sepracoat group
are the results of patients treated wth forns of Sepracoat,
i ncl udi ng those which were of |ower concentration and of
| oner viscosity and were present also not just fromthe
pivotal trial, but also froma phase one safety trial in
gynecol ogi ¢ surgery, a simlar safety trial in abdom nal
surgery, and two cardiac surgery safety trials, one in
adults and one in pediatric patients. The controls include
not just placebo patients, but also non-treatnent.

Wat is listed on this overhead for you are,
think, the five different adverse events that Dr. D anond

poi nted out to you turned out to be statistically different,
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al t hough common to both control and Sepracoat in the pivotal
trial.

Once again, | will point out that there were over
114 anal yses perfornmed. |f one uses the statistical
significance of .05, one m ght expect to find perhaps one
out of 20 will turn out to be by chance al one to achieve
that .05 level. However, when you | ook at the integrated
safety data, | think that it is interesting to note that
there is in fact no difference now anong these between the
control group and the Sepracoat group.

Now, because abdom nal pain would be of concern to
us and it may not be fair to include in this analysis
patients who had received Sepracoat in the thoracic cavity,
we al so anal yzed this renoving those patients who had
participated in the cardiac surgery trials.

Again, that is illustrated here in this overhead
where, once again, despite renoving these but including the
ot her patients where there has been peritoneal exposure to
Sepracoat, we, again, see that there is no statistical
significance in the difference between the occurrence of
these in the control and the Sepracoat group.

So, in conclusion, | think we can say that

Sepracoat, again, significantly reduced the proportion of
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| ocations within the abdonen (sic) that had any de novo
adhesion by 20 percent. This, by a variety of different
anal yses, continues to show a statistically-significant
result.

This is supported by an increase in the percentage
of patients, as Dr. Dianond told you, who were, in fact,
free of de novo adhesions. This difference was greater than
two-fold, as he had pointed out to you.

This, at |least, perforns a positive effect and
trend and, in sone circunstances, under sone analyses, it is
even statistically-significant.

| think that the integrated sunmary data al so
supports the fact that Sepracoat had an acceptable safety
profile.

Finally, | think that these conclusions are
supported by multiple anal yses which we have perforned
denonstrating the consistency of the results. Thank you.

DR BEART: Dr. Morrow, panel nenbers and guests,
| appreciate the opportunity to share with you sone thoughts
about our experience with adhesions. Like Professor Ellis,

I have no financial connection with this organi zation, other
t han those expenses involved with this trip.

We have heard sone statistics fromProfessor Ellis
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about the problens associated wth intra-abdom nal
adhesions. In order to put that into sone perspective with
the denom nator, we recently conpleted the study in
Los Angel es County | ooking at the nunber of patients in this
country (sic) that had intra-abdom nal surgery during their
lifetime. Based on an autopsy study in Los Angel es County,
43 percent of individuals in this country (sic) over their
l[ifetime will have an intra-abdom nal surgery.

Qur experience wth adhesi ons had been diffused
and, |ike the general surgeons on the panel, | spent a fair
anount of ny tinme dealing with this issue. However, we have
a uni que nodel which | think gives even further insight into
this problem The ileo-anal procedure is one of the few and
perhaps the only intra-abdom nal procedure that is perforned
in an absolutely standardi zed way in a routine interval.

And then at a specified interval that patient is re-explored
with the opportunity to evaluate that patient for adhesive
problenms. Also, clinically, these patients are nmanaged in a
st andar di zed way which allows one to evaluate the clinica
significance, that is bowel obstructions, follow ng surgery.

In multiple studies |ooking at this, the incidence

of bowel obstruction clinically significant ranges between

20 and 40 percent. In our own institution, in the Francois
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Study, it was actually 17.5 percent. At the University of
M nnesota, it was actually 40 percent. So, we see a high
i ncidence of clinically-significant bowel obstructions
follow ng this procedure.

In addition, when it conmes tine to close the
il eostony sone six weeks |later, 20 percent of patients have
di ffuse intra-abdom nal or the so-called de novo adhesion
referred to earlier which prevents standard peristona
incisions for closure of the ileostony but, instead,
mandat es an i ntra-abdom nal exploration through a mdline
i nci sion.

Therefore, we see adhesions in the early period
and in the late period, and they have a significant
norbidity and in fact even nortality as Lancaster has shown,
a five percent nortality related to abdom nal adhesi on.
Therefore, intra-abdom nal adhesions are a significant
probl em and they occur with a significant frequency to cause
concern anong general surgeons who are dealing with these
patients on a daily basis.

These adhesions are not only in the area of direct
injury, but they are renote, as | pointed out, in the il eo-
anal nodel in at |east 20 percent of patients.

As surgeons, we have tried through the years a
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nunber of different nechanisns to try to prevent these.
have sone of themlisted here. None of these have proven to
be routinely effective, particularly for the de novo or
di ffuse adhesion, a strategy which is not addressed by nobst
of these products.

W have al so attenpted to allow the adhesions to
formand to nerely manage their formation in a way that
m nimzes their clinical consequences. That simlarly has
not been an effective |ong-term strategy.

| also would like to take this opportunity to
point out that | think it is our inpression that there is a
substantive variation anongst patients which allows
statistical evaluation of this problemto be difficult over
the long-termand to anal yze these patients effectively.

So we need a strategy which wll prevent
adhesions. | mght also point out that when adhesi ons occur
they recur frequently after treatnent, even after surgery.
They are clinically-significant in any where from20 to 40
percent, again, in the Menses (sic) article, at 21 percent
clinical return rate. These result in prol onged
hospitalization

This strategy, therefore, needs to be not only

directed at the |ocal adhesion where it fornms or may form as
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a result of direct trauma, but also at the diffused abdonen
whi ch i s exposed throughout the surgical intervention and,
therefore, remains a candidate for trauma throughout the
abdonen.

The benefits of a product which have been shown to
reduce de novo adhesi ons by 20 percent cannot be, therefore,
understated. It would add significantly to our strategy to
deal with adhesion disease. It is the only product that we
are aware of that can reduce these adhesions or has been
shown to be effective even though it is not 100 percent. |
think we consider, in the face of the | arge nunbers
i nvol ved, a 20 percent reduction certainly to be
significant.

| think, whenever we are | ooking at benefits, we
al so cannot ignore the risk side of the equation. Wen
| ooki ng at these risks, in particular, the associated
probl ems which were discussed in the last talk, | think they
are those which we would conmonly expect with intra-
abdom nal surgery. And certainly one would say that, one,
they are not increased in their incidence and that they are
relatively mnor particularly when conpared to the potenti al
benefits of m nim zing adhesi ons.

In ny owmn mnd, | could not identify a causal
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rel ati onshi p between pharyngitis, for instance, and the use
of this product. That does not exclude the possibility, but
I wanted to nmake the statenent that | could not identify a
causal rel ationship.

In summary then, | think the effectiveness of this
product has been denonstrated as real and it offers a
potential utility which we in the general surgical field
woul d wel cone. Any adhesi on can have a clini cal
significance. The inportance of these de novo adhesions is
becom ng increasingly clear as we have nodel s such as | have
di scussed.

There is currently no product avail able to address
this problem and we think that this favorable risk-benefit
ratio wll be neaningful. Thank you.

DR. BEART: | would like to provide a brief
summary of the previous discussion and presentation of our
clinical trials within the perspective of the Code of the
Federal Register for valid scientific evidence for
conducting efficacy and safety studies in determ ning the
approvability of nedical devices.

| think, if you look at the CFR for valid
scientific evidence, the nost inportant thing is obviously

t hat you have to have a well-controlled pivotal clinica
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trial. W feel that the design of the Sepracoat trial neets
this criteria. 1t was random zed, masked, and pl acebo-
controlled, and it was conducted at 17 different -- or 23

different institutions but 17 different investigators were
involved with the study.

Addi tional ly, Sepracoat was shown to be effective
in a pivotal efficacy study in gynecol ogic surgery that
| ooked at not only pelvic structures, but al so abdom nal
structures. This study |ooked at nore anatom cal sites than
any other previous trial. W have conservative use of the
product. Cdearly, the effectiveness and nmechani sm of action
of Sepracoat is supported by nonclinical studies.

Sepracoat is a 0.4 percent solution which was
significantly shown to reduce the proportion of any de novo
adhesion by 20 percent. This was statistically significant,
even if the analysis was adjusted for covariate or for
treatnment by site interaction. This effectiveness was
supported by the nunber of patients who had a reduction in
any adhesi on whi ch was seven percent or conversely
approximately two and a half percent fold increase in the
nunber of patients with no adhesions.

Al so, very inportantly, we have established that

Sepracoat is safe for its intended use as a pre-coating in
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the intra-abdom nal cavity. It has been applied to over 300
patients. Actually, | think that the nunber is 334
patients. This was in two abdom nopel vic safety studies, as
wel | as one pivotal gynecol ogic study. Again, this included
hi gh viscosity as well as |owviscosity sol utions.
Additionally, the safety of the product is clearly supported
by the nunerous pre-clinical studies that we have conducted
in ani mal s.

Based on the studies that we have conducted with
Sepracoat, we have proposed the follow ng indication, which
is in the labeling which | believe that you should have in
your package of information. Sepracoat coating solution is
a bioresorbable tissue-protective barrier for prophylactic
application at the begi nning and throughout abdom nal and
pel vi c surgical procedures to reduce the incidence of new y-
formed adhesions resulting fromincidental tissue damage.

That concl udes our presentation this norning. W
woul d be happy to take questions and answers at this tine.

Agenda Item Questions and Answers

DR. MORROW  Thank you.

The sponsor's presentation is now open for
guestions from panel nenbers. Dr. Gl andi uk.

DR. GALANDI UK: Has there been any data on the
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ef fect of using Sepracoat in cases of intra-abdom nal
infection or having an infection occur post-operatively in a
patient who has received this?

DR. BURNS: Actually, if | can take a nonent
before we answer that question to introduce the principal
i nvestigators that we have joining us today as well who can
al so answer questions specifically if they have to do with
the clinical trials. Then, if we can, we will conme back to
answer your guestion.

We have joining us today Dr. Eric Beaver, who is
Director of Reproductive Endoscopy at the Prisker School of
Medi cine at the University of Chicago, Dr. Karen Bradshaw,
who is the Strauss Distinguished Professor of Wonen's Health
and Associ ate Professor of Obstetrics and Gynecol ogy and
Surgery at the University of Texas Sout hwestern, Dr. Steven
Schwai t zberg, who is Associ ate Professor of Surgery and
Medical Director for the Center of Mninally-invasive
Surgery at Tufts New Engl and Medical Center in Boston, and
Dr. Caylan Silverberg, who is an infertility surgeon in
private practice, as well as a clinical assistant professor
of obstetrics and gynecol ogy at the University of Texas, San
Ant oni o.

In addition to our Pls, who are in attendance
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today, also with us is Dr. Richard G acchierini, who is a
statistical consultant at C.L. MIntosh, and fornmer Director
of the Division of Bionetric Sciences at the Food and Drug
Adm ni stration, and Dr. Gene CGol dberg. Professor Gol dberg
is in the Material, Science, and Bi onedi cal Engi neering
Departnment at the University of Florida, and first pioneered
the use of tissue protective solutions to be used in surgery
to limt tissue damage and prevent adhesions.

So your question was -- perhaps you could restate
it -- it had to do with the use of the product in the
presence of sepsis or bacterial spillage?

DR. GALANDI UK: Well, adhesions are one of the
ways that the organismw Il try to confine infection and
preventing adhesions or mnimzing themcould theoretically
predi spose to nore infection.

DR. BURNS: W have not actually | ooked at that
i ssue specifically in any animal studies or any clinical
trials. | actually m ght ask one of our experts to comrent
on that. | think what you are potentially asking is whether
you mght actually prevent the "good adhesions" that m ght
formversus the adhesions that potentially could be
probl emati c.

If I may, | will ask Dr. Ellis if he would not
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mnd comng to the table and addressing that question.

DR ELLIS: Thank you very nmuch. Certainly in
other trials that have been carried out in prevention of
adhesions, the very severe stimulus produced say by a
gangrenous tissue, |eading, anastonpsis, serious sepsis, the
nmet hods that have been used, such as using topical plasmgen
activator, and so on have been ineffective in the presence
of a formdable stinulus to adhesion formation. So, just on
t heoretical grounds, | doubt if it would occur in this case.

DR. MORROW Professor Ellis, before you | eave,
could you tell us, is there any data that says what percent
of adhesive obstructions are due to adhesions to the wound
site and the prior surgical site versus those that are due
to de novo adhesi ons?

DR, ELLIS: No. | have not got any of those
figures nyself. W did not look for it. | amashamed to
say that we did not | ook specifically at that particular
problem Certainly, one's inpression is that a good nunber,
perhaps the majority, let's say, as a guess, 60-70 percent
are to the |l aparotony wound or to the actual operative site.
But every surgeon, of course, is very well famliar with the
abdonmen, which is stuck fromone end to the other with

di ffused adhesions. Perhaps that is an even nore serious
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problem There, again, we believe that those adhesions
result fromdiffuse injury, such as from | aparotony, gauze
from gl ove powder, fromsuture material and so on

It is an inportant point that should be | ooked
into. But, as you have noticed, | aman eneritus professor,
so | cannot do it.

DR MOSCICKI: Dr. Morrow, I mght add to your
guestion. Again, we saw about 95 percent of these patients
in this study in the pivotal trial did have adhesions
related to indirect traunma, although that does not tell you
how many of them al so have them due to direct trauna.

However, we did |look at sone of these sites in an
addi ti onal anal ysis | ooking at whether or not there had been
an effect of Sepracoat on direct trauma. In that analysis,
we saw that approxi mately 50 percent of the sites that had
been exposed to direct trauma had adhesions as a result but
di d not have baseline adhesions previous to that site. To
some degree | think that is interesting because it points
out a potential specificity of effect related to the
mechani sm of action for the product. And we saw no effect
then in this 50 percent occurrence related to direct trauma
whereas, we did in those related to indirect trauma

Dr. Steve Schwaitzberg is also here who has
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conducted sone studies related to the infection potentially.
Perhaps Dr. Schwaitzberg can answer the first question

DR. SCHWAI TZBERG My nane is Steve Schwait zberg.

I have no personal financial interest in this product, but
we have perforned i ndependent clinical and preclinical
i nvestigations dating back to the 1980s.

In a capacity as a device evaluator in our
research lab for alnost 10 years, | was faced with the
possibility of being anong the first people in the United
States to actually pour a hyal uronic-based solution --
hyal uroni c acid solutions into the abdonen. One of ny
concerns was infection. W perforned pre-clinical studies
| ooking at the infection potential of HA solutions against a
variety of different bacteria, both in vivo and in vitro and
could find no increased risk of infection potential in that
setting.

DR. MORROW Are there other questions from panel
menber s?

DR. LEVY: | have a question about the study
design. Was there standardi zation across the centers or
across procedures as far as packing, retractors, any kind of
surgi cal technique? Then | have a second question about how

direct trauma was defi ned.
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For exanple, if there was surgery on an ovary, was
the tube adjacent to that ovary considered a direct surgical
trauma site or not?

DR. MOSCICKI: | will ask Dr. D anpond to address
that since he was intimately involved with that design.

DR. DIAMOND: Wth regard to your latter question,
as | understood it, you are asking if the ovary was operated
upon is that a sign of direct surgical trauma? The answer
to that woul d be yes.

DR LEVY: M question is, if you were operating
on the ovary on the right side, would we consider the tube
on the right side a site of direct surgical trauma or not?

DR. DIAMOND: |If the surgery on the right ovary
was for a cyst, for exanple, where there was no invol venent
of the right tube, then any adhesion identified with a
second procedure that involved the right tube would be a de
novo adhesion. If the surgery on the right ovary initially
was an adhesion fromthe right ovary to the right tube, then
both would be a site of direct surgical trauma.

DR. MORROWN Could I expand on that for one
second? If you had to |yse any adhesion to the small bowel,
as part of the procedure, did that nmean that the small bowel

was then excluded as a site of de novo adhesion fornmati on?
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DR. DIAMOND: Yes. In fact, that is a very
i nportant point for the analysis of the data. Any adhesion
to or any procedure on any site, adhesion of or procedure on
any site excluded that as a site of adhesion, a site of de
novo information. So what that nmeans is that by reduction
of the nunmber of sites for de novo adhesion formation, that
potentially is nore than one adhesion that could develop to
that site at the tinme of the second procedure the prevention
of any adhesi ons developing to those sites. It |ooks like |
confused you nore than | answered your question.

DR. MORROWN Could you say that again pl ease?

DR. DIAMOND: Yes. W had 23 different sites
t hroughout the abdom nopelvic cavity that were being
eval uated. Any adhesion to any one of those sites or any
surgery on any one of those sites would nean that that site
could not be a location for de novo adhesion formation. The
important part of that then is when you tal k about how nuch
reduction of adhesions, de novo adhesions that occurred, we
are tal king about the nunber of sites, the reduction of
sites with de novo adhesions, not reductions in the nunber
of adhesi ons.

DR. MORROW R ght.

Dr. Downs, did you have a question?
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DR. DOMS: Yes. | estimate fromreading the
materials that perhaps there were 80 PBS controls in stage
one of the study and no .4 percent high viscosity HAs. In
t he second stage of the study there were 40 PBS controls and
120 .4 percent high viscosity HA-treated. In that sense, it
is possible that the original first-stage 80 controls coul d
be consi dered historical rather than concurrent controls. |
wondered if any conpari son has been made between the first
80 and the last 40 control s?

DR MOSCICKI: | will turn to our statisticians
who conducted that. Heather, would you like to answer that?

DR, KELLY: | am Heather Kelly. | was the
statistician and Genzyne. Yes, we did look at that. It is
not formally submtted in the PVA, but we did not see any
differences. |If you would |ike that information, | could
get it for you after |unch.

DR. MORRON | think we may have m ssed the first
part of Dr. Levy's question.

DR. WTTEN: Excuse ne. That material would need
to be submtted for review. It is not sonething to provide
after lunch at this neeting.

DR. KELLY: Okay.

DR. MORROW  About standardi zation of operative
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t echni que, packing and so on, if maybe you coul d address
t hat ?

DR. DIAMOND: Sorry. There were a series of four
di fferent investigator neetings where we tried to go over
with the participating surgeons exactly the protocols that
we would want to have followed to try to assune -- to make
the protocols that were being foll owed outside as simlar as
possi ble. But sonme of the specific things you tal ked about,
i ke the manner in which the bowel was packed, were not one
of the things that was specifically standardized, but would
be consistent within that site with the surgeons.

DR. LEVY: Wre the surgeons -- a lot of these are
teaching institutions -- were the principal investigators
the primary surgeons in all of these cases?

DR. DIAMOND: Either the principal investigators
or their associates who, again, were trained in these
sessions, as well as in sessions by the nonitors at the
i ndi vi dual hospitals, yes.

DR. MORROWN Dr. Azziz.

DR AzZzZIZ: | have two questions. One of themis
one that you earlier addressed which was the one-tail versus
two-tail. | know of very few biological events that follow

a one-tailed analysis. Although apparently that was agreed
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on by FDA, you are |ooking at an agent which may actually
make adhesi ons nmuch worse. For the panel to determ ne that,
you need to have a two-tailed test. So, | perhaps am
unclear as to why the one-tailed test was chosen in the
first place. Perhaps you can el aborate on that.

The second question is about nasking and
bl i ndness. Were the videotapes that were taken during the
surgeries, were they evaluated in any way and used? | know
there were sonme problenms with sone of the quality of the
vi deotapes. But | would surm se that a good 80-90 percent
of the videotapes woul d have been viewable. So perhaps if
we coul d address those two?

DR MOSCICKI: In terns of the one-tailed test, |
t hi nk we have pointed out our rationale for why we thought
it was appropriate. That was supported by the statistical
consul tations that we had received. | would ask one of our
statistical consultants, Dr. C acchierini, perhaps to
address the appropriateness of the one-tailed test in this
setting as well.

| also wll then ask Dr. Dianond to address the
vi deot ape since he was responsible for the review of those
vi deotapes. | know that Dr. Ci acchierini also perforned

sonme statistical analyses related to those that m ght be
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pertinent to your question.

DR CHHACCHIERINI: Wth regard to the on-tailed
versus the two-tailed test, the one-tailed test is
traditionally used when the interest of the persons doing
the research involve just the either betternent or worsening
of the condition. The concern about worsening -- the one-
tail can be applied in either direction.

The hypothesis of a one-tailed test for the
pur poses of Genzyne was that they wanted to denonstrate that
their product was superior to the control. Anyone could
certainly have perforned the exact sane test to determ ne
whet her or not the Genzyne product was worse than the
control and still use the one-tail criteria, which wuld be
a nore severe test than using the two-tailed criteria. So,

I think that the determ nation of using a two-tailed test is
a severe penalty on the manufacturer because it requires a
| evel of evidence that may not be necessary when in fact the
true nature of marketing the product, the product will only
be marketed if, in fact, it is superior to the PBS control.

Now, with regard to the utilization of the video
results, the initial protocol had never intended to use the
video results. The video results were nonspecific in nature

because there was a | ot that was not seen on them They
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were extrenely long in the sense that the person eval uating
them sonetines had to ook at themfor up to two and a half
to three hours. Therefore, the ability to visualize al
sites was an extrenely difficult situation.

At the request of the FDA, however, the conpany
wanted to denonstrate that or wanted to test whether or not
the onsite surgeon's evaluation was in any way bias relative
to the determ nation of adhesions. |In fact, this was done
by perform ng what we know as McNamara's test to determ ne
whet her or not the di scordances between the video reviewer
and the onsite surgeon favored the adhesi on adm ssi on of
either the onsite surgeon or the video reviewer. And, in
fact, for nost of the site's visualized, there was an
apparent pattern. |In fact, for nine sites, there was a
statistically-significant difference in the surgeon's
calling nore adhesions than the video control.

However, that only inpacts the treatnent if, in
fact, there is a bias relative to the treatnent, and that
is, if the surgeon's called in favor of the .4 percent
solution nore frequently than they did the control. W
performed that test, the test of honbgeneity of those
di scordant pairs, by using a nethod reconmmended by Bresl ow

and Day and, in fact, that did not denonstrate any
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statistically-significant difference except in a couple of
m nor concer ns.

W also did this for study site and we just
confirmed the study site differences that were denonstrated
on the anal ysis.

DR AzZlI Z: Then perhaps | amunclear as to how it
was blinded if there was not an intention initially to have
a blinded reviewer review the adhesi on score.

DR. DIAMOND: The original protocol called for
review by the surgeon as an assessnent of efficacy. The
surgeon did not know whether the solution that they would be
utilizing was the test solution or Sepracoat. Wile they
may have had sone ideas, nost of them have said they were
not sure they could differentiate between which was the test
solution. So when they would do their subsequent second
| ook and assess for efficacy, they did not know to which
group the patient had been assigned.

DR. MORROWN Before you | eave, the original study
on whi ch you base this nethod of adhesion scoring, is there
any data fromthat study about variability, reproducibility
and that sort of thing?

DR. DIAMOND: By variability, reproducibility --

DR. MORROW Like inter-observer variability on
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t he sane patient.

DR. DI AMOND: The adhesion scoring systemthat we
utilized, which was the fertility paper in 1994, actually
the whol e basis for that paper is conparing the viewoints
of 13 different surgeons view ng exactly the sanme vi deot ape
to see how often they called the sane adhesions. W
conpared it not only with this scoring systemthat we
utilized here, but also what is the Arerican Fertility
Soci ety, and now the Anerican Society for Reproductive
Medi ci ne Adhesi on Scoring System which |ooks at a fewer
nunber of sites, for sites nuch nore localized in the
pelvis. Wat we found was that with the scoring systemthat
we utilized here, we had a nmuch higher, in fact, a
significantly higher correl ation between observers utilizing
this scoring systemthan between the scoring systemthat had
been previously proposed by the Anerican Society of
Repr oducti ve Medi ci ne.

DR. MORROW And what was the correl ation?

DR. DIAMOND: The correlations were up to about .7
-- actually I have a copy here that | could share with you
if you would |ike.

DR AzzZIZ: Mke, | amsorry. |If | could ask a

guestion? About that, the paper that you published or that
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was based on vi deotape reviews, as you said, of 13 surgeons
doi ng vi deotape reviews; is that correct?

DR. DI AMOND: They were the sane vi deotapes that
were reviewed by the 13 different surgeons, correct.

DR AzZI Z: Thirteen different surgeons. And that
is based on videotape? | nean, the scoring systemis based
on a video review. Certainly, video reviews, no mater how
good they are, are certainly very different than tangible
pal pati on of an adhesion. So | amstill, again, unclear.

If the scoring systemwas initially designed based on the
video review, why wasn't a video review included in the
initial design of the study?

DR DIAMOND: | think they are two different
i ssues. The adhesion scoring systemthat was utilized in
t he manuscript -- first of all, specifically, we took videos
where | felt that all of the sites that we wanted to | ook
at, all 23 sites were visible. So we specifically selected
vi deos whi ch were good vi deos where all of the sites were
identified so there was not going to be a problem of not
seeing sonme of the sites which was a problemw th the
clinical trial. | was the blind reviewer. | can tell you
that there were many vi deotapes, in fact, nost of the

vi deot apes, where you either could not see the entire
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procedure -- at that point people were shutting off the
video at different parts throughout the procedure, or you
woul d not be oriented well, you would not know necessarily
if it was a close-up view, whether you were getting into the
anterior cul-de-sac or the posterior cul-de-sac. O you
woul d see sone fat and you woul d not know whether it was
onment um or appendi ces epliplica, or you would see an
adhesion going to a left ovary, but you could not tell for
sure what it was comng from This is because it is a close
field of view If you do not have the advantage of a
tactile sensation sonetines, if you have an ovary adherent
to the lateral side and you put a probe behind and lift it
up, you sonetines get a tactile sensation that there is an
adhesion there. Wereas, if you are a video reviewer,
unl ess you see it junp up all of a sudden, you are not
al ways going to be able to differentiate that.

So | think that there is a difference in review ng
the videos that were part of the surgical protocol where
they weren't as high-quality videos and they were not
specifically selected for the purpose of trying to do inter-
i ndi vi dual conparisons, which was the case wth the
manuscri pt.

DR AzZZI Z: | understand that. | amsorry. No.
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VWhat | am sinply asking is the scoring systemin the
variability that Dr. Mdrrow asked is based on video review.
The question is, if you chose that systemto follow for
adhesion scoring, then that was based on video revi ews,
whi ch woul d nmean that either you would have no variability
data based on adhesion scorings in vivo or it should have
i ncl uded video recording fromday one. That what | am
trying -- | amnot obviously arguing with a way that the
vi deot apes were faulty. It is the issue that your adhesion
scoring, in answer to Dr. Morrow s question, was based on
video reviews. Am| incorrect on that?

DR. DI AMOND: The adhesion scoring for the
manuscri pt was based on video review, correct. The adhesion
scoring for this protocol was primarily -- the primry way
that that was done was by the surgeons at the tine of
surgery itself. As you just year, subsequently going back
and | ooking at the data that | was able to generate fromthe
vi deos that we are seeing, there does not appear to be any
bias on the part of the surgeons favoring the treatnent
group as conpared to the control group

DR AzZlI Z: But we do not have any variability
data wth in vivo adhesion scoring?

DR. DIAMOND: You are tal king about do we have --
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we do have data which | ooks at what the original surgeon
reported and what | have reported as the blind reviewer.

Yes, we do have that data, if that is what you are asking.

DR. AZZlI Z: No, but that is okay.

DR. MORRON Are there further questions fromthe
panel ?

DR. DOMS: | would Iike the conpany's reaction to
this. |If I knew that a patient underwent surgery in stage
two and | can guess whether that patient was in the treated
or the control group and be right 75 percent of the tine
just by always saying that they are in the treated group --
if I know that a patient is in stage one | can guess that
the patient's treatnment or control status and be right 100
percent of the tinme by always calling themin the control
studi es or control group.

DR. DIAMOND: If you knew what the bl ock
random zati on was, then the assunptions you just made were
correct. But, in fact, the surgeons at the tine they were
participating in this study did not know what the bl ocks
wer e.

DR. GALANDI UK: | had a question on how well the
surgeons knew what they were using even though there is |ess

tactile sensation. Wth gloves on the Sepracoat feels |ike
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silicone, whereas, the buffered saline would feel |ike
wat er .

DR. DIAMOND: | think that is probably a question
that m ght be better for one of the surgeons who actually
participated in the study to answer as opposed to nyself,
havi ng been a revi ewer.

DR MOSCICKI: Yes. | would Iike to ask Dr. Kal an
Silverberg to answer that, as well as perhaps Dr.

Schwai t zber g.

DR, SILVERBERG | am Kal an Silverberg. | have no
financial association. | really disagree with that. | do
not think that you can really tell. | think that, if you

have got your two products sitting side-by-side and you are
assessing it then, you may be able to feel a difference.
But intra-operatively we were unable to. W had no idea we
wer e bl i nded.

DR MOSCICKI: | will just point out again that
Dr. Silverberg did participate in the trial and was handling
the material. Dr. Schwaitzberg also had participated in the
abdom nal safety trial

DR. SCHWAI TZBERG This is Steve Schwaitzberg.
While you may be able to get sone inferences in the higher

vi scosity solutions, the general conduct of a busy surgical
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practice and nost of the investigators are quite busy trying
to reeval uate patients six weeks later. It is alnost
i npossi ble to renenber what people got. | nean, for those
peopl e who are engaged in the practice of surgery, we are
constantly referring back to our notes for operations that
we have done within the past year to be certain that when it
comes down to a clear and colorless solution that was given
several weeks before. At the tine of the eval uation, nobody
really could remenber with enough certainty to introduce any
bi as.

DR MOSCICKI: And | think that that |ack of bias
was supported by careful statistical analysis that Dr.

Chi acchi erini had perforned.

DR, SILVERBERG If | could just add one nore
thing? That really cannot be overstated. W nade no
notation or no remarks at the tinme of the initial surgery as
to what our inpression was. | guess you could say, well,
gee, we had a 50/50 |ikelihood of guessing correctly if we
woul d have guessed at that tinme. But then to -- the fact
that we made no remarks and no characterization at that tine
and then to rescope these people six to eight weeks | ater
and try and renenber what that patient had, | nmean, in a

busy practice, that is not really practical.
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DR. LEVY: | have a couple of other questions.
There were four sites that had statistically-significant
differences in adhesions only four sites of the avail able
sites. | know that the surgical procedures were simlar
across all procedures in all sites. But do you have any
data on those four specific sites of adhesi ons and what
types of procedures were done in those cases where there
were de novo adhesions that were not -- did you divided it
out by those areas that were statistically significant? It
seens odd that there would be only four sites with
statistically-significant differences.

DR MOSCICKI: | wll certainly ask our
statisticians to back ne up on this. But, in response to
that, again, the study was not powered or designed to try
and specifically show statistical significance at individual
sites. That would require a different approach probably.
and so when you look at this in the aggregate, which was the
way this was designed to be, you think that is what it was
really designed to ook at. | think that one m ght | ook at
it conversely that, despite the fact that it was not
designed to address that, that we were able to achieve
statistical significance at four of the anatom cal sites.

To nmy know edge, we did not conduct any anal yses t hat
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specifically addressed a type of surgery related in those
cases where there was a success at those four sites. But |
wll also ask the statisticians. Gkay. Thank you. Heather
Kelly has indicated that we did not conduct that analysis.
But certainly it is possible to do.

DR. LEVY: | have one other question. Could
sonmeone conment on the second | ook procedure in which there
was an enterotony. Qoviously, that is a najor conplication
and the kind of thing we are trying to avoid wi th adhesion
prevention devices. | just wonder if we have any clinical
informati on on that case? Was this a de novo adhesion? Was
this sonething that had been present before?

DR. MORRON Dr. Dianond, do you want to address
t hat ?

DR. DIAMOND: | know that with one of the patients
the enterotony that occurred was not at the tinme of entry
into the abdom nal cavity. It was a tine of dissection, an
operative conponent of a procedure -- conponent procedure as
opposed to a diagnostic conmponent of the procedure.
Specifically, though whether it was a site of de novo
adhesion formati on or adhesion reformation, |I do not have
that data. | do not know if that is avail able.

DR. BEAVER  Eric Beaver, University of Chicago.
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I have no financial interests. W were one of the principal
investigators. This was not ny site where this occurred.
But, in reviewing the data, what apparently happened -- this
was a | aparotony where the coating solution had been
applied. At the tinme of the second | ook where an infornma
i nci sion was made, there was an enterotony from bowel
attached in this area. So that was a source of the
conplication nmerely in insufflating and putting the truncar
t hrough they created an enterotony.

DR. LEVY: Was that an adhesi on though or was that
just a bowel that was not adhesed?

DR. BEAVER That was an area of adhesive
attachnment infronbulical (sic).

DR LEVY: And we do not know, in that case,
whet her that adhesion or those adhesi ons m ght have been a
priori adhesions or areas of surgical trauma or whether that
is de novo adhesi on?

DR. BEAVER Fromthe reports that we revi ewed,
that did not appear to be an area where there was initial --
in the initial surgery that there was bowel attached. So,
in this case, it would be a de novo adhesion. Wether -- it
woul d probably fall under the category of 1A, as this was

not an area of directed traunmm



72

DR. LEVY: Thank you.

DR. DUNCAN. As a general surgeon, | amsort of
curious about the clinical followup on sone of these
patients that you have had in this particular study, both
the control group, as well as the treatnent group. | wonder
if you have any data or any foll owup on any clinical
consequences such as we presented before of abdom nal pain,
knowi ng that that first presenter actually showed data that
above 20 percent of the patients will have sonme probl ens
wthin the first year? | amkind of wondering if you have
any followup data on the treatnent patients, whether they
suffered any clinical adverse affects such as small bowel
obstruction, abdomnal pain or infertility versus the
control group? Any early results?

DR. MOSCICKI: At the present, we do not have any
data that we can attest to that would be anything other than
anecdotal at the present tine, but | think that it is an
excellent idea to contact these patients and have a | ooksy
at sone point. Although, again, that woul d probably be
anecdotal what we would be able to achieve naturally.

DR, MORROW  Susan.

DR. GALANDI UK: | have al so one question as a

surgeon who does a |ot of surgery for cancer. Do you have
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any ani mal experinmental studies |ooking at the effect of
using this in the presence of nalignancy?

DR. BURNS: W have not conpleted any studi es that
have | ooked at that, although it is an area of
i nvestigation, but | cannot really coment on conpl etion of
any experinents at this time. This is a concern or issue
for us as well. W have |ooked at the literature
extensively and we do not see any indication in the
literature that exogenously added HA is going to cause any
i ncreased problemin terns of seating or proliferation of
tumor cells, but it is an area of interest to us and we
intend to look at it in preclinical studies.

DR. MORRON Dr. Levy.

DR LEVY: | have got another question probably
for Dr. Dianond. WAs there any standardization? In fact,
it is nmy inpression reading through the materials that there
was no standardi zation as to post-operative nmanagenent of
t hese patients. Do we know how nmany of these patients were
treated with anti-inflanmmtory medi cations either pre-
operatively, intra-operatively, or post-operatively?

DR. DIAMOND: There was not -- there was sone
standardi zation. Wth regard to these non-steroidal agents,

there were approximately 10 patients in both the treatnent
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group and the control group who have recei ved nonst eroi dal
anti-inflammatory agents. |If you do statistical analysis to
see if that effects efficacy, there is no significant
difference between them They are such small nunbers it is
very hard to know what to nmake of that.

DR. DESHMUKH: | have a question. What was the
met hod used to instill the solution in the peritoneal
cavity?

DR. MOSCICKI: Again, | will ask our investigators
to address that. Perhaps Dr. Bradshaw --

DR. BRADSHAW \What was the question?

DR. MOSCICKI: Yes. The question was what was the
met hod for installation during the clinical studies?

DR. BRADSHAW | am Karen Bradshaw, at UT-

Sout hwestern Medical Center in Dallas. | was one of the
principal investigators, and | have no financial association
with Genzyne. The procedure was very standardi zed. Wen we
opened the abdonen, we instilled the solution, allowed it to
remain in the pelvis for approximately one mnute and then
suctioned free the solution. If we needed to irrigate with
Ri nger's Lactate or another type of solution, we would
reapply the Sepracoat at that tinme or the whatever we were

using. And then we repeated the application every 30
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m nut es throughout the procedure, each tinme irrigating the
pelvis, allowing it to remain in position for approxi mately
a mnute, and then suctioning it free.

DR. DESHMUKH. My question was why did they just
install it with a cap and take it or spray-type device
(sic)? Ddall of the investigators use the sane nethod?

DR. BRADSHAW | believed that we all used the
Ascepto Syringe and would get a quantity of Sepracoat or
sol ution that was pre-approved 60 CCs, and would apply it to
the entire operative site.

DR. DESHMUKH: Thank you.

DR. LEVY: Karen, before you | eave, were you al so
applying it in the abdom nal cavity? |In other words, when
you opened the peritoneum were you assuring that you were
coating the small intestine and the upper abdonmen as well as
the pelvis or were you just coating the pelvis?

DR. BRADSHAW Well, initially, when the abdonen
was open the available sites were irrigated. After the
bowel was packed away, then we irrigated primarily in the
site of operation which would i ndeed be the pelvis.

DR. DESHMUKH: Did you control the tenperature?

DR. BRADSHAW Yes. The solution was controlled

for tenperature.
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DR. DESHMUKH: At what tenperature?

DR. BRADSHAW | do not recall.

PARTI Cl PANT: At room tenperature

DR. BRADSHAW Room t enper at ur e.

DR. DESHMUKH. What was the tenperature of the
saline that was used? Was that the sane?

DR. BRADSHAW Room tenperature as well.

DR. DESHMUKH: That seens odd because nornally we
do not use roomtenperature saline, we use warm saline for
using it during irrigation during an operation.

DR. MOSCICKI: Again, the nmaterial is prepared so
that the surgeon could not tell whether the materi al
delivered was in fact Sepracoat or the PBS solution. So,
essentially, they were both treated the sane and delivered
t he sane.

DR LEVY: A followup on ny question about
installation. So intra-operatively, once the bowel was
packed away, when you were reapplying the solution,
whi chever solution it was, were you soaking the | aparotony
sponges that were coating or packing the bowel, as you were
al so coating the pelvis?

DR BRADSHAW No, we were not.

DR. DUNCAN: That brings up sort of an interesting
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point. |If the whole purpose of this is to actually decrease
t he de novo adhesions in other sites of the abdom nal
cavity, then why didn't you reinstall it in other sites of
t he abdom nal cavity rather than the operative site?

DR. DIAMOND: The reason -- in order to re-instill
it throughout the entire abdom nal cavity, the packing would
have had to have been renoved, applied to coat the upper
abdonen, and then the packing placed back. In addition to
the disruptions to the procedure that this would cause if
you did that on nmultiple locations, it would be the concern
of additional danmage to tissue by having done that nultiple
ti mes throughout the procedure. A mninumof every half-
hour the test solution was to be applied.

Al so, a second corollary to that would be that the
bowel , having once been coated, if it was packed away, it
woul d not be likely to have the coating sol ution, whichever
it was, irrigated off or renoved by the mani pul ati on of
tissue during the operative procedure because it was out of
the operative field.

DR BURNS: | think it is inportant to point out
that once the tissue is coated and it has a coating on the
HA and it is then packed away, it is not as necessary to

recoat that tissue, conpared to the operative field where
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there may be sonme drying out or irrigation.

DR. MORRON Are there further questions for the
sponsor ?

DR. DESHMUKH. | had anot her question. He said
that there is a possibility that sone people m ght be
allergic to this. Do you propose that they be tested for an
allergic or hypersensitive reaction before using it?

DR MOSCICKI: In the initial safety studies, we
happened to find three individuals who had sone urticaria,
but we have not observed this at all in a very nuch | arger
nunber. As you can see, 334 patients were exposed. W have
not seen any significant allergic synptons.

| think that the FDA nedical reviewer had al so
asked about whether we had seen any asthnmatic reactions.

Qut of the | arge nunber of patients who had a history of

ast hma, there was only one who had had sone post-op changes.
So, again, we have not clinically seen any evidence of this.
We al so conducted skin testing studies early on in
relationship to that, and were unable in skin testing
studies to identify any pre-existing sensitivity in the
normal popul ation to any of these materials. | think that
Dr. Burns had al so nentioned that he has done ani mal studies

regardi ng i nmunogeni city and was unable to identify any
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probl ens there.

DR. GALANDI UK: Was that even | ooking at repeat
adm ni strations?

DR. BURNS: In the animl studies we were | ooking
at repeat adm nistration in our systemc allergenicity
st udy.

| would like to also point out that hyal uronic
acid, which is a pol ysaccharide, has been used extensively
in ophthal mc preparations. To the best of ny know edge,

t here have been no reports of any inmunol ogi cal effects.

DR. MORROWN  Any further questions?

DR. DOMNS: In the analysis of variance that was
done to check for the effect of covariates on the treatnent,
were the covariates -- it is not clear that if | amreading
the materi al whether the covari ates were exam ned
simul taneously in an all-inclusive nodel or one at a tinme in
several successive nodels.

DR MOSCICKI: Yes. | would like to ask our
statistician to go ahead and address that for you since
Heat her Kelly had actually perfornmed those.

DR. KELLY: The covariates were addressed one at a
time in the nodel, with the exceptions of denographics where

we | ooked at hei ght, weight, and body mass index at the sane
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DR. DESHMUKH. | have one nore question. Many
surgeons, including nyself, use antibiotic irrigation at the
end of the operation. Does this material cause any
precipitation with different antibiotic solutions that
peopl e use |ike Vasopressin or Karomycin?

DR MOSCICKI: | would like to ask Dr.
Schwai t zberg to comment on that.

DR. SCHWAI TZBERG  Steve Schwaitzberg. In
addition to being concerned about the potential for
infection with HA solutions, we were further concerned with
the inability of antibiotics to performtheir normnal
function in the presence of HA solutions. And we perforned
alot of invitro and in vivo testing of a variety of
different antibiotics, not every antibiotic under the sun,
but some of the nore common anti biotics and found that they
performed normally, and had a normal MC to the bacteria
that were tested which were Staph, E. coli, candida and
necorotis.

DR. DESHMUKH: But there is no physical reaction
i ke precipitation that you noticed?

DR. SCHWAI TZBERG No. None of the antibiotics

preci pitated,and they all had their normal antibiotic
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activity.

DR. MORROW Thank you. At this nonent, we wll
recess for a 15-mnute break. There will be an opportunity
for further questions after the FDA. W w | convene at
10: 40 pronptly.

[Brief recess.]

DR MOSCICKI: In just one mnute we will start
with the FDA' s presentations, hear the conplete presentation
and then have tine for questions again afterward.

Agenda Item FDA Presentation

DR. BERKOW TZ: Ckay. Thanks you, Dr. Mrrow. W
woul d now I'i ke to begin the FDA presentation of P960003 or
Sepracoat coating sol ution.

| am David Berkowitz. | was the |ead reviewer and
I would I'i ke to acknowl edge the review team The nedi cal
reviewers were Dr. Horowyj and Dr. Schultz. The statistical
reviewer was Dr. Lin, and the preclinical studies were done
by Dr. Zeropeli, Dave Kaplan, Paul WIIlianms, and Anthony
VWAt son.

The plan is that | wll give a quick overview of
the preclinical studies. Dr. Horowyj will then do the
medi cal review, and she will be followed by Dr. Lin, who

will do the statistical review
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So, again, Sepracoat coating solution is a four-
tenths percent solution of hyaluronic acid actually buffered
to neutrality. The viscosity is in the range of 300 to 500
CP. The nol ecular weight is about 1.3 mllion, but it is
actually controlled once the viscosity and the concentration
are specified. The nolecular weight is, in essence,
specified. This is a nornal constituent of the extra-
cellular space and is common in fact in nost aninals.

The effectiveness was di scussed by Genzyne. The
nodel is primarily the rat abrasion nodel. For exanple, in
a three-laboratory round robin study, Sepracoat reduced the
nunber, the percentage of animals wi th adhesions from zero
to 17 percent, that is through the range over the three
| aboratories. | amsorry, the control was zero to 17
percent of animals with no adhesions. |In the Sepracoat
group, 33 to 72 percent of the animls had no adhesi ons.

| would |ike to point out just again that the
action of Sepracoat is to prevent the -- to reduce the
abrasion or to reduce the insult which causes -- which would
| ater form adhesions rather than acting as a barrier toward
adhesi on production itself.

So | think they have done many experinments. The

data are certainly strong enough to support -- the evidence
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will certainly support testing in humans.

Now, the general toxicity testing was al so
revi ewed by genzyne. Again, this was pretty nuch the sane
list. The first group is sort of the general
bi oconpatibility group. |In general, we would not expect,
since this is a normal constituent of the extracellul ar
space, we would not expect to find it to be nonconpati bl e.
Li kewi se is sort of the general cytotoxicity/toxicity group,
t he second group. These also were conpletely negative.

Acute toxicity was studi ed subcutaneous in mce
and intra-peritoneally in mce and they al so were negati ve,
as were the intravenous toxicity that was studied in the
rat. But when it canme to studies of the baboon, the results
were sonmewhat different. The baboon experinent was very
different. The aninals were very carefully nonitored. They
did clinical |aboratory tests on sonme of the coagul ation
factors, CBCs, blood cells, et cetera. |In addition, the
ani mal s had cardi ovascular nonitors in. So the nonitoring
was nmuch nore extensive and the baboons were infused in a
rapid intravenous infusion wth 10 percent of the bl ood
vol une of hyaluronic -- of Sepracoat.

Two results canme out which seenmed as though they

m ght be significant. One was a 10 percent decrease in
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cardi ovascul ar output which |lasted only one hour, and the
second was actually a doubling in the bleeding tinme. 1In
order for the bleeding tine to get back to nornmal, it
required three days. So that was quite a while. W thought
that both of these may be inportant since the high-end of
t he dose range for Sepracoat is one liter and that is even
nore than 10 percent of the blood volune considering a 70
kil ogram person. But, of course, it is applied intra-
peritoneally rather than intravenously.

The bottomline is that we think that neither of
these do turn out to be a problem First of all, on the
baboon, the effect was seen at 10 percent of the bl ood
vol unme and not at five percent. So the highest dose is
required in order to see the effect. Secondly, | should put
out -- | should nention that with Sepracoat, although a
l[iter is put in, the excess fluid is also renobved and so it
is not the full dose which -- the full high dose which is
appl i ed does not really remain in the abdonen.

Fromthe clinical study itself, it turns out, if
we | ook at handling characteristics as an exanple, the
control group had fewer -- the control group, if anything,
had fewer henostatic problens. The treatnment group had

fewer henostatic problens in the control group.
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In the adverse events list, in fact, there were
four henorrhagic events in the treatnent group and six in
the control group. So there is no evidence that any of
these factors carried over in the clinical study.

Finally, in this 12-week intra-peritoneal rat
study, these aninmals were exposed to what woul d be the
equi val ent of nore than four liters per 70 kil ogram person
and those aninmals always all appeared to be normal. So we
believe that the effect probably will not carry over and the
intra-peritoneal route is obviously very inportantly
different fromthe intravascular. And the pharmacokinetic
studi es which follow show that effect very nicely.

Thi s experinment was done by using uniformy-
| abel ed hyal uronin and putting these into rats
intraperitoneally and then neasuring radioactivity in
various tissues. The peak here represents the peak bl ood
| evel of the radioactive hyaluronin, and that occurred about
10 hours after the material was infused into the peritoneum
So that indicates that the absorption of the material from
the peritoneumis quite slow. At this point, at this 10-
hour point, 35 percent of the material had al ready been
nmet abol i zed. Mst of the netabolismis through the |ung.

It is exhal ed as CO2.
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| think that the next slide shows, if we | ook
here, in fact, the cunul ative excretion of radioactive
material. You can see that at this point, at this 10
percent point, you have to | ook at the 10 percent point,
but, neverthel ess, 35 percent of the material had al ready
been excreted at the tine of the serum peak.

Al'so, | should point out that the height of the
peak only represents about 15 percent of the adm nistered
dose. So the actual blood | evels of the material never get
very hi gh.

Finally, there are sone special considerations
al so brought up earlier. Pharmacokinetics we have already
tal ked about. The infectious potential was exam ned in
several ways. One was done in sone in vitro effects by
| ooking at the effects of antibiotics in vitro to see
whet her antibiotics were as effective. And, as we have
al ready heard, they were as effective in inhibiting the
growm h of mcroorganisnms -- they were equally effective with

and w t hout Sepracoat.

Secondly, there were also sone -- there was no
effective growh -- that is Sepracoat did not stimulate the
grow h of the microorganisns as well, also determned in

vitro.
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The second experinent was al so done in vivo, that
is the various mcroorgani sns were inplanted into the
peritoneumof rats along with or without Sepracoat and,
agai n, Sepracoat did not stinulate -- in fact, did not
inhibit it. As it turns out, when m croorgani sns were put
in, the titers actually fell about four |ogs, and that was
true whether or not Sepracoat was present. So there did not
seemto be any effects on the effect -- that is the device,
Sepracoat, had no effect on the infectious potential of the
m cr oor gani sns.

Finally, an inportant question is since many of
t he mechani snms that are responsible for healing are the sane
mechani snms whi ch cause adhesions, it is inportant to know
t hat Sepracoat did not inhibit healing. This was determ ned
in an intestinal anastonotic experinent. Wat they did was
sever the intestine, re-anastonose it in the presence and in
t he absence of Sepracoat, and then neasure after that seven
days later, | believe, neasure the bursting pressure. And
bursting pressures were the sane for both the treatnent
group over the control group. So there was apparently no
effect on anastonotic ilKk.

So, we believe to summarize that there are no

effects that were detected preclinically which directly
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translate into -- we would guess would translate directly to
human safety problens. That is the end.

Now, | think that Dr. Horowyj will continue with
the clinical.

DR HOROWJ: H . M nane is Roxy Horowyj. | am
a chem cal engineer as well as a general surgeon and
critical care surgeon, working at the FDA now as the nedica
reviewer for the General and Plastic Surgery Advisory
Goups. | will be presenting the clinical review of the
Sepracoat PMNA

My agenda will be to go over the background, as
well as the clinical trials and, as well as the panel
guesti ons.

The peritoneum as al nost everyone here knows, is

the single layer of epitheliumw th an underlying support

| ayer of highly vascul arized | oose connective tissue. It
covers all intestinal organs as well as abdom nal cavity
walls. It usually heals when wounded over a period of days

by | ynph contraction.

[ Pause. ]

DR. HOROAYJ: Adhesion formation, as we know, is a
protective response to |localized peritoneal insult, an

adaptive healing response to bring blood supply to the skin
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areas of the peritoneum

The etiology. It is well-known. Tissue trauma is
addressed in this product devel opnent and occurs by
i schem a, abrasion, or desiccation.

| ntra-abdom nal infection is another well-known
etiology. This is dealt with here by including it as an
exclusion criteria for study patients. So patients with
i ntra-abdom nal infections that were known were excl uded
fromthe study.

Forei gn body effect, however, was not controlled
for nor assessed, so the foreign body effect of glove
storage fibers fromgauze or patenting, their affect on
adhesion as an etiology, as well as their interaction with
t he product are not known at this tine.

Adhesi ons can be classified, as you have heard, by
site, the direct surgical site, or a renote indirect site,
as well as whether they are new or free formng, neaning
previously lysed. 1In this case, we will be focusing on the
de novo adhesi ons, the new adhesions at the indirect and
renote sites.

Adhesi on incidence al so has been reported to be
over 90 percent in patients undergoing | aparotony.

Mor bi diti es due to adhesions include chroni c abdom nal
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pelvic pain, infertility. Up to 20 percent of patients who
present wwth infertility, as well as with small bowel
obstruction in up to 80 percent of patients who present with
acute small bowel obstruction. Therefore, attenpts at post-
oper ati ve adhesi on reduction, prevention is warranted
assum ng that adhesion reduction decreases the |long-term
sequel ae, the norbidity of adhesions, and al so assum ng t hat
adhesion reduction is an adequate surrogate of the |ong-term
sequel ae and norbidity of adhesions. These have not been
proven.

Sodi um hyal uronate, as we have heard, is a sinple
unbranched henoglycan and it is found in variable anounts in
all tissues and fluids of adult animals. It is netabolized
wi dely by the organi smand excreted through the |lungs nostly
as CO2. It is inplicated in the nolecul ar basis of focal
adhesi on turnover, as well as in tunor cell notility and
i nvasi on and fibroblast nmobility.

Sepracoat coating solution, as has been descri bed,
is a .4 percent by weight concentration of hyaluronin in
phosphate buffered saline, which is controlled for viscosity
by its dilution and its production for nol ecular weight. It
is intended to reduce post-operative formation of de novo

adhesions by providing a tenporary viscous barrier that



91
reduces mcro/macro injuries to peritoneal tissues.

I n continuing product devel opnent, the Genzyne
Corporation undertook multiple clinical trials. These were
of two forns, a feasible trials and the pivotal trials. The
feasibility trials focused on determ ning the safety and the
i nteroperative handi ng of the Sepracoat coating solution.
There were two of them The first one, however, occurred in
three parts, so there were basically three. The pivotal
study focused on safety and effectiveness of Sepracoat
coating solution. This wll be the magjority. | wll
briefly go through both.

The feasibility trials | ooked again at safety and
handling. Safety was assessed by | ooking at changes in
vital signs or |aboratories, adverse events and serious
adverse events. Handling was assessed by a six-paraneter
guestionnaire which was filled out by the attendi ng surgeons
at the end of the procedure.

The first study showed three patients who had
hi ves. These hives resolved w thout incidence and were
thereafter found to be not device related by studies that
were perfornmed by the sponsor. These were imrunol ogic
studies. There were no serious adverse events that were

devi ce-rel ated and handli ng was not thought to be
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interfering.

The second part of the first feasibility study
simlarly | ooked at safety and handling and there were no
device-rel ated events reported. The handling was thought to
be accept abl e.

The second najor feasibility study, | guess,
| ooked again at the sane paraneters. |In this situation,
there was one definitive case of adverse events, and in this
case there was a | aparoscopy procedure, | believe, where
vi sual i zati on was hi ndered and required the procedure to be
converted to an open process, and this was thought to be due
to the Sepracoat coating solution being in situ. There were
al so 10 possi bl e adverse events which included things such
as fever, nausea, dizziness. The handling was acceptable.

The pivotal trial, which is the trial whose
objective was to evaluate the safety and effectiveness of
Sepracoat coating sol ution when used during abdom nopel vic
surgery.

The safety, again, was evaluated by vital signs,
| aborat ory changes, adverse events, and serious adverse
events.

The effectiveness was eval uated by | ooking at the

ability to reduce the incidence and severity, as well as the
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extent of post-operative de novo adhesion formations by
preventing renote or indirect tissue trauma, conpared to
control which was phosphate buffered saline adm nistered
under the sane surgical conditions.

There were nultiple end points. |ncidence was
considered to be the primary end point. Severity and extent
were considered to be the secondary end points.

The i ncidence was defined as being the presence of
adhesi ons at second-| ook | aparoscopy, at sites which has
been identified to be adhesion-free and did not sustain
direct trauma at the first abdom nopelvic | aparotony. As
you heard, there were common procedures of |aparotony were
| ei onyonect ony and adhesi ol ysi s.

The end points for the studies were defined to be
proportion of patients with de novo adhesions. There was
some good al gebra presented earlier. This sinplifies it
also alittle bit. The nunber of patients with de novo
adhesi ons divided by the total nunmber of patients in a given
study arm

The second end point that was introduced was the
proportion of avail able adhesions at first | ook with de novo
adhesions at the second | ook for a patient. It can be

illustrated in this way.
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The primary end point of incidence through this
study was retained, however, later on the sponsor showed us
to drop as clainms the secondary end points of severity and
extent. These were however evaluated and so | wll present
t hem

As nentioned earlier, the adhesion scoring nethod
| ooked at 23 anatom c |ocations. This nmethod, however, also
| ooked at the severity of adhesions on a four-point basis,
and the extent of adhesions on a four-point basis. The

pivotal clinical trial design was a three-week random zation

using .2, .4 percent -- .2 percent hyaluronic, .4 percent
hyal uronic, and control. The control was phosphate buffered
sal i ne.

The maski ng was attenpted by having the solution
presented to the attendi ng surgeon as an unknown. However,
being that there is significant difference in viscosity, it
was questioned whether or not that was a true masking.

The second attenpt at masking was by planning to
use an i ndependent video reviewer, in addition to the
attendi ng surgeon real -tine evaluation. However, the data
that is presented is nostly based on the attending surgeon's
real -time evaluation for reasons as you have heard presented

by Genzyne.
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The design was that of a 17-investigator/23
i nvestigational site design, with a total of 362 patients
who parti ci pat ed.

The inclusion criteria for the study included
femal es who were 18 years-old or ol der schedul ed to undergo
gynecol ogi cal surgery per |aparotony that would require a
second- | ook | aparoscopy at one week to eight nonths after
initial surgery. These patients also needed to and be
willing and able to provide witten and informed consent
prior to study initiation.

Exclusion criteria excluded patients who were
younger than 18 years-old, may be pregnant or have cancer,
have any nedi cal conditions which could alter their
nmet abol i sm or excretion of the product, any nedical
condi tions which could interfere with device safety or
ef fectiveness eval uati on, any one who has severe allergies,
history or active pelvic inflammtory di sease, or require
insulin, such as Dextran, Heparin, corticosteroids or
NSAI DS, or anyone who woul d be receiving any other kind of
addi ti onal adhesi on/anti-adhesion therapy, such as GORE- TEX
or MC

The sanple size was initially proposed to be such

During the study, however, the sponsor decided to focus on
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.4 percent high-viscosity solution as their focus product.
So, in doing that, the sanple size was then recal cul at ed.
Bei ng that patients had already been enrolled into the study
in all four groups, these patients were all retained for
eval uation of safety. However, results for efficacy or
ef fectiveness were only based on the patients who were in
t hese two groups.

The nunbers here, as you see, are different
because there were patients who dropped out for reasons that
they could not or did not -- the attendi ng physicians felt
they woul d not be appropriate to have secondary procedures.

The sponsors presented basel i ne denographics that
were simlar anongst the two groups. There were no
statistically-significant differences between the groups.

The patients when | ooked at fromthe vi ewpoi nt of
pre-treatnment adhesions presented in this sort of
di stribution. The distribution |ooks simlar, however,
statistically it was found that the control patients had
nore pre-existing adhesions than the Sepracoat-treated
group. We will be asking the panel to comment on their
t houghts as to the clinical significance of this if any, no
matter what the statistical significance nmay be.

The Sepracoat treatnent procedure has been
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descri bed as being conducted in three ways, or three stages:
The initial application, the repeat applications, and final
application. The total treatnent was to be no nore than
one-liter of solution maxi mum Each application was
performed over at |east a mnute over which all excess fluid
was to be suctioned out.

The tinmes to second-| ook | aparoscopy were simlar
for the two groups.

The vol une of solution applied and renpbved were
simlar, however, it is inportant to renenber that the
amount that was received, while that is accurate as to the
anount of Sepracoat that was given to a patient, the anmount
removed i ncluded any other irrigants or body fluid that may
have been to be suctioned out, so it was not determ ned as
to how much Sepracoat was suctioned out. The nunbers,
however, are simlar and in conbination are not
statistically significantly any different.

Handl i ng characteristics were evaluated, as |
said, by a fixed paranmeter questionnaire. This addressed:
Ti ssue handling, instrunent handling, suture placenent,
suture tying, achievenent of henobstasis and view of the
surgical field. As you can see, nost of the tinme, there

were no effects for handling characteristics. This is the
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purple line here. This is enhanced effect, this is
interference. This one down here that is very dark is a
maj or interference which was only one tine. And the green
one, that windowis mssing. But the overall effect is
there is no statistically-significant difference between
groups for handling characteristics as eval uated
subj ectively by the questionnaire.

The safety was evaluated, as | said, with vita
signs. In going over the outconmes there were no trends that
were observed in vital signs in the groups.

The | aboratory val ues, again, were considered by
be consistent with expectations during the post-operative
state. There is no relation to study that was identified.

The safety of adverse events were evaluated in
mul tiple ways. This graph shows the various differences
whi ch were the 23, | believe, possible adverse events which
were evaluated. The trends are sim/lar between the groups.
The nost significant ones are for pain, which is
unspecified, which is the first colum, abdom nal pain, the
second, nausea, and fever. These were the nost comon and
t hey were nost common in all of the groups.

The adverse events, however, were statistically

di fferent between the hyaluronic groups, and this refers to
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all of the patients that were treated with hyal uronic, not
just the focused solution which was .4 percent high
viscosity and the control. These were statistically
significant for pain, both abdom nal and unspecified, as
wel | as nausea, dizziness and pharyngitis.

The investigating physicians at the tine felt that
there was no device relationship with these adverse events
and they did resolve without sequelae. W wll, however, be
asking the panel to comment on the clinical significance of
this.

Serious adverse events. There were 12 serious
adverse events that were reported in patients who received
sodi um hyal uroni ¢ solution, and there were four serious
adverse events reported in the control group. Most of these
were not thought to be related to the device, however, there
was a renote possibility that the patient who suffered
pneunonia -- this was, | believe, a 20 to 40 year-old
pati ent who had a history of asthma and snoki ng, who
subsequent |y devel oped pneunoni a, which quickly progressed
to ARDS, requiring eight days of ventilation and, therefore,
extended the patient's hospital course. She did recover and
was di scharged in good health possibly -- or discharged |

shoul d say.
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The second serious adverse event that was thought
to be possibly related was a wound henmat oma, a superfasci al
wound hemat oma that occurred in a patient on post-operative
day ni ne.

There was one incident here, as we have been
t al ki ng about bl eeding. Bleeding has been nentioned in two
patients, severe anem a and bl eeding. One was in the
control group. This was severe anem a, but this was
associated with an estimated blood loss of 11 liters in the
OR, and it is reasonable to see severe anem a in such a
patient.

However, there is a second patient here in the
Sepracoat-treated group who devel oped a | ot of subcutaneous
hemat omas. She is |isted as having severe post-operative
anem a. Here estimated blood loss was only .7 liters, and
her henogl obin was reported to have dropped from14.2 to
6. 6.

W will be asking the panel to coment on the
clinical significance of these serious adverse events.

The effectiveness outcomes | will address at this
poi nt | ooking at the distribution of patients with de novo
adhesions at available site after treatnent. This is

eval uati on at | aparoscopy, which shows the follow ng
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di stribution.

As you have been shown, the Sepracoat group had
about 88.8 percent patients who presented with de novo
adhesi ons of available sites. Wereas, the control group
had 95.4 percent patients with de novo adhesi ons at
avai | abl e sites.

As a summary, this may be sort of a busy slide,
but it does summarize everything. | wll try to go through
it sothat it is well understood.

The first bar graph there shows the incidence,
whi ch was the incidence end points, and nean proportion of
adhered | ocations or locations with de novo adhesions. As
you have both heard, the control group, which is the |ight
bl ue, and the Sepracoat group is here -- the control group
had .95, an incidence of .295. This translates to 4.75
adhesions or 4.75 | ocations with adhesions out of 6.1. So
the 6.1 is the -- and the 6.9 are the average nunber of
avai | abl e sites.

PARTI Cl PANT: 16. 1.

DR WTTEN  16.1.

HOROWJ: | amsorry?

WTTEN. 16.1

3 3 3

HOROWJ: | amsorry. 16.9 and 6. 1.
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DR WTTEN  16. 1.

DR. HOROAYJ: 16.1 and 16.09.

So, in the end, the difference was 3.99 or four
out of 16.9 and 4.75 out of 16.1. So there was a reduction
of about .65 at each site on the average. |f you take and
divide .7 by 16.5, which is the average between 16.9 and
16.1, it is about 4.5 percent difference.

Moving on to the second incidence end point,
patients with adhesions, as | said before, there is 88.8
percent and 95.4. | also plotted the results for nean
extent of adhesion and the nean severity of adhesions.

So despite what statistics nmay say, we wll also
ask the panel to just consider what the clinical
significance of these results would be.

| wll present the questions. The first question
was on baseline patient characteristics. The PBS group was
found to have statistically nore 4.5 versus 3.2 pre-
treatment adhesions. The question is is this difference in
pati ent characteristics clinically significant to the
assessnment of four percent high viscosity or Sepracoat
coating solution effectiveness?

The second question is based on FDA CFR

regulations. | will read this just to nake sure that
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everyone has the sane baseline understanding. The
regul ation for safety says: For determ nation of safety and
effectiveness, there is a reasonabl e assurance that a device
is safe when it can be determ ned that, based upon valid
scientific evidence, that the probable benefits to health
fromuse of the device for its intended uses and conditions
of use, when acconpani ed by adequate directions and warni ngs
agai nst unsafe use, outweigh any probable risks. Valid
scientific evidence used to determ ne the safety of a device
shal | adequately denonstrate the absence of unreasonabl e
risk of illness or injury associated with the use of the
device for its intended uses and conditions of use.

Wth that in mnd, | wll ask the questions about
safety of adverse events. This was the results of adverse
events. The question is is this statistical difference
clinically significant to the assessnent of safety in the
four percent group? Meaning that the four or five
paraneters that we showed that had statistical difference --
is that statistical difference clinically significant?

The safety and serious adverse events. Again, as
menti oned, there were no definitive relations for
i nvestigating physicians, accept for renotely pneunoni a,

ARDS, and possi bly wound hematoma. Are these events and



104
t hose nentioned above clinically significant to the
assessnment of the safety of four percent high viscosity
Sepr acoat ?

The effectiveness, again, is described in the CFR
as for determ nation of safety and effectiveness that there
needs to be a reasonabl e assurance that a device is -- or
there is a reasonabl e assurance that a device is effective
when it can be determned that, in a significant portion of
the target population, the use of the device for its
i ntended uses and conditions of use, when acconpani ed by
adequate directions for use and warni ngs agai nst unsafe use
will provide clinically-significant results.

The questions on effectiveness are, in viewng the
mean proportion of patients with de novo adhesions, being 88
percent for the Sepracoat group and 85.4 percent and 95.4
percent for the control group, is this reduction in the
nunber of patients with de novo adhesions clinically
significant to the assessnment of Sepracoat effectiveness?

So, when | ooking at the second end point, which
was the nmean proportion of available sites with de novo
adhesions for patients, and the results being as foll ows.

Is this reduction in de novo adhesions clinically

significant to the assessnent of four percent high viscosity
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hyal uronate or Sepracoat coating sol ution?

The | ast question, and one that has been sort of
t ouched upon today is the clinical significance. Protocol
HC911203 utilized the incidence of de novo adhesions as a
surrogate end point for |ong-termsequelae or norbidity of
adhesi ons such as chroni c abdom nal pain, infertility and
smal | bowel obstruction. The surrogate end point has not
been validated. W would Iike to ask the panel what steps
shoul d be taken to validate this end point so as to
denonstrate the clinical benefit that adhesion reduction as
for Sepracoat coating solution is effective in reducing the
| ong-term sequel ae and norbidity of adhesions. Thank you.

DR. BERKOW TZ: The next speaker will be our
statistical reviewer, Dr. Lin.

DR. LIN Okay. Dr. Mrrow and nenbers of the
panel, | will present to you sone of the issues fromthe
statistical point of view | wll focus on the Sepracoat
effectiveness. So ny comments will focus on the effect of
t he pivotal effectiveness study of HC911203.

| have organi zed ny presentation as foll ows:
Sponsor's results are summari zed, then the witten anal ysis
and the why, how, and findings fromthe analysis wll be

presented, followed by coments on the trial end points
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i ssue, the sanple size inplications on the statistical tests
W Il be discussed, and then | will give a summary.

For clarification of some of the terns | use in ny
presentation, for anatomcal site | will use the word
| ocation. Oherwise, | use the word site, investigative
site, nmeaning investigators. And the database that | have
received | had only 16 investigator sites that contributed
to the conparison between the treatnment with Sepracoat and
PBS.

| will use interchangeably anong the three
desi gnations for Sepracoat in this presentation.

| also want to note that in all of the P val ues
that are put in this presentation will be one-sided because
I do not think that we should nake a big deal out of --
based on one-si ded/two-sided issue.

This slide summari zes the sponsor's results. As
you can see, the control group/treatnment group, there were
108 and 107 patients respectively in the intend-to-treat
popul ati on.

Post - operatively the incidence was defined as a
percent of patients who have one or nore de novo adhesions
was 95.4 percent in the control and the 88.8 in the treated

group. The nunbers canme out to be 103 out of 108 in 95 and
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107.

The i ncidence was defined as the average
proportion of the avail able abdom nal |ocations with de novo
adhesi ons as, as you have seen, 29.5 percent and 23.6
percent in the treated group. The P values presented in the
PMA were .0621 for the incidence as a percent of patients
and .0125 for the incidence and the proportion.

| made a note here saying that this perhaps is the
correct T value to be attached to these nunbers over here as
I will show on the next slide.

This is a busy slide, however, please pay
attention only to the square here and here. These nunbers
were derived by doing two sanple T tests. The nunbers in
the |l eft-hand square you have seen already. They provide
t he average proportion, as an end point for de novo
adhesions. They were 29.5 percent and 23.6 percent for the
two training groups. The correct T value associated with
this difference here, according to the T test is this
nunber. There is no reason why this nunber should not be
attached with this difference here according to the T test.
The end point of de novo adhesions was al so anal yzed after
Arcsine transformation. The T test for that end point cane

out to be .125. It was this T value that was attached to
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this difference here.

The previous slide not only verifies the sponsor's
results according to the T test, it also shows the need or
verifies for nyself that when I | ook at a real analysis,
wi Il be | ooking at the sane data set as the sponsor had in
their T test anal ysis.

The reason that we want to | ook at perhaps nore
than T tests is that this pivotal trial design was multi-
site and it was randonm zed, and the T test will not
i ncorporate any of those futures in the analysis. To
incorporate the nultisite nature of the clinical trial, it
can be done easily by using the basic statistical
met hodol ogy anal ysis of vari ance.

Now, when | | ook at the data and I tried different
nodel s, but in all of themtwo effects cane out to stand out
very significantly, and they were the side effect and the
treatment by site interaction on the original proportion of
de novo adhesions as well as Arcsine transformed anal ysis.

Agai n, here you see the effect and here it gives
the significance of that effect in the analysis. Sone are
here for the Arcsine transfornmed and their P values. This
says that we have very significant side effects that is that

the treatnment response varies significantly across sites.
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Now, that in itself is not a problem

Site interaction here. This is highly significant
according to this end point and very significant over here
as wel | .

There are two kinds of treatnent by significant
interactions, nanely, a quantitative one and a qualitative
one. A quantitative one is one where the treatnent effect
size is not honbgeneous but it changes across site
significantly. That is not a major concern, however, in
this pivotal clinical trial, the treatnent by site
interaction was a qualitative one in nature. That poses a
serious problem As we have seen perhaps earlier, this was
attributed to the response fromsite nunber three.

| have a couple of comments here. Even though the
investigator fromsite nunber three m ght no have been well
or fully-trained in the beginning part of the trial,
however, there was no evidence that he woul d have biased the
adhesi on scoring one way or the other against either one of
the treatnments PBS or Sepracoat.

The other thing I want to note is that | wll
think that the investigator fromsite nunber three would
have been -- site nunber three is one of the |argest sites.

Therefore, | would think that the investigator from one of
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the largest sites should have been fully-trained or well -
trained at sonme point in time during the trial.

When t he sponsors says about that -- and the
answer | received was that, yes, perhaps sonetinme in about
the mddle of the trial the investigator should have been
wel |l trained or properly trained.

Now, site nunber three in total had 34 patients.
So, in the mddle of that, when | | ook at the database, it
corresponds pretty nuch to the tinme when the decision was
made to devel op only the high viscosity product. So,
del eted those patients who were enrolled before that tine
and noted, first of all, that nost of these patients were
control patients and that there was no significant
di fference between those patients enrolled before the
deci si on and those nade after the decision the control
group. O course, the sanple size was not |arge enough to
really detect a significant difference.

However, | ooking at those patients only after the
decision, the trend for the significant treatnment by center
interactions persisted. |In fact, | included only those
patients enrolled after the decision. You see that the
treatnment by site interaction remained very significant.

The treatnment by site interaction remai ned very
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significant according to their original proportion or
entrance form Gven that the trial was never designed to
show an interaction effect and that is not a -- that -- that
says that the interaction persisted.

| also wanted to point out that, other than site
nunber three, there were at |least two other sites that cane
out to be negative in treatnent effect, nmeaning that there
response was better with the control group than the treated
group. | will have a slide later on to illustrate that.

So, it appears to ne that the explanation given is
not fully satisfactory.

Okay. The significant treatnent by site
interaction for the end point proportion of de novo
adhesi ons nmakes its data probability highly in question. |
al so note that significant interaction were al so observed
for the nean extent, nedian extent, nean severity and nedi an
severity.

kay. Statistically, the significant treatnent by
site interaction is that one cannot attach a statistical
significance to the treatnment effect conparison w thout bias
because now we have a nultiplicative nodel instead of an
additive one. That, in effect, invalidates the P values for

treat ment conpari sons.
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Subsequent attenpts at post-op subsequent anal ysis
is usually inappropriate. But what one can do is to |ist
the treatnment differences by site and make an overal
clinical judgnent as to the significance.

This next slide | will explain. This slide
attenpt to show just what | said. You have on this axis
here the investigator sites, and there were 17 of themin
all, but, like |I said, there were only 16 who contri buted
data between the two treatnent groups. The end points we
are looking at in this case is the do novo, the proportion
of de novo adhesions. On the Y axis over here is the
difference in the proportions for those two treatnent
groups. You take the difference. That is a neasure of the
treatnment effect for each of the sites.

Now, for each site here, you have a dot. The
center of the dots, let's take this one here, neasures the
treatnment effect, the treatnent difference. That is an
estimate. And the size of the dot approxi mates the sanple
size for the site.

So, for instance, we have about one, two, three
four, fairly large sites. Actually, the |argest of these
had 24 subjects and the small est had about eight. | wanted

to point out, as | said earlier, there are negative sites
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whi ch contribute to the significant interaction effect.

The ot her incidence end point which was defined as
a percent of patients with one or nore de novo adhesi ons was
al so anal yzed by use in the |logistic regression. Even at no
treatment by site interaction was detected, but there was a
significant site effect. That is not a problem W sinply
adjust for that. Adjusting for it revealed no significant
treatnment difference between PBS and the treatnent.

Here | sunmarize the reanalysis results. As we
have just seen, the incidence defined as percent of patients
with de novo formati ons was not significant. That basically
confirms the sponsors analysis. The incidence defines a
proportion as well as these other end points, as | pointed
out, had statistical problens in trying to attach a
statistical significance to them

| want to note that, as | said earlier, these P
val ues were derived w thout adjusting for any of the factors
fromthe multi-site trial.

| want to go to a different issue at this point.

It is noticed that after listing all of these other end
poi nts, although the focus seens to be directed at the
i nci dence here, however, in order to assess the

signi ficance, one has to go back again and | ook at the trial
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desi gn.

In the protocol is says that the application of
the product to expose serosal tissue will forma tenporary
ti ssue protective barrier against surgical trauma which is
intended to reduce the incidence and/or severity and/or
extent of post-surgical de novo adhesi ons.

These are all the reports of the protocol. Again,
under the statistical analysis section, it says that the
primary analysis would be a conparison of the incidence,
severity and extent scores of de novo adhesions in each of
t he groups conpared to the control group. Also, this was
mentioned in the consent form Therefore, it seens that the
trial was really designed as one with nultiple end points.
Therefore, to single out any one end point or, for that
matter, the statistical assessnent of significance for any
end point nust adjust for the nmultiplicity of end points in
t he desi gn.

Just sonme comments on the sanple size. The basis
for the sanple size was that an estimated incidence of de
novo adhesi ons at second | ook, approximately 30 percent in
the control, and the ability of the Sepracoat .4
concentration to reduce the de novo adhesions to

approximately 10 percent. So that is an absolute difference
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of 20 percent. That was in the protocol determ ned to be
clinically significant.

Now, based on that difference and with a power of
90 percent, .05 level of significance and an esti nated
sanpl e size of 76 per group was obtained. However, in the
trial, actually, close to 110 patients were enrolled. And
so the much bigger sanple size enabled the testing for a
much -- testing for significance for a smaller treatnment
di fference.

This next slide will sunmarize the nuneri cal
results according to the real-tinme surgeon's eval uation of
t he de novo adhesions proportion. It is the proportion of
de novo adhesions according to the real-tinme surgeons.

Most of the nunbers we have seen before. They are
108 patients in the control, 107 in the treated group. The
basel i ne nunber of avail able |ocations had a nmean of 16.06
and 16.91. These two nunbers are not statistically
significantly different.

The proportion of available |ocations with de novo
adhesi ons proportion had an observed neans of .29.5 percent
and 23.6 percent for the difference of 5.9 percent.

Looki ng at the nunber of available |ocations

i nstead of proportion of abdomnal sites -- let's | ook at
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t he nunber of available |ocations with de novo adhesi ons.
This had an observed neans of 4.53 and 3.83 according to the
intent-to-treat population. That is a difference of .7
adhesions. That is |ess than one adhesion. |t seens to ne
that that is the nunber before the panel for conment.

This slide shows the percent relative reduction in
proportion of available |ocations wth de novo adhesi ons.

So, we have seen the difference between two
treatment groups, the 5.9 percent. That is a sinple
difference. And we take that difference and divide it by
the proportion fromthe control group, 29.5, and you get a
rel ati ve reduction of 20 percent. So the relative 20
percent reduction corresponds to an absol ute reduction of
5.9 percent.

| will just summarize the things that | have
tal ked about so far. The significant interaction effect
poses significant problemin statistical analysis which says
that extrene care nust be exercised in trying to attach a
statistical significance to the treatnent conparisons.

The | ogistic regression on the percent of patients
wi th de novo adhesions confirned the results in the PMA
which is that the difference between treatnent groups was

not significant. |If one end point is singled out for
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statistical significance, the multiplicity nust be adjusted.

W tal ked about the sanple size in relation to
treatnment effect size. |In this case, because of the
problens for statistics to assign a significance |level to
the treatnment conparisons, the clinical assessnent of the
treatnent difference becones very inportant.

The data that | have reviewed so far was based on
the real -tinme surgeon's evaluation of de novo adhesi ons.
Now, the protocol has stipulated that the effectiveness
woul d be al so eval uated according to videotape recording.

In the scientific section of the protocol it says that the
mul ti-center study wll be conducted in a double-blind
random zed manner. Data will be collected and conbi ned
where patients will be treated identically according to the
same clinical protocol, review of video recordings and

anal ysis of results will be conducted under blinded
condi ti ons.

This next slide is a table that | put together.
The data was provided by the sponsor. So this gives a
conpari son of the de novo adhesions proportions according to
t he i ndependent video recorder of reviewer's scoring.

Now, in this analysis, there were 104 patients

respectively in the two treatnent groups. The baseline
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nunber of avail able |ocations had a nmean of 14.8 and 15. 4.
Now, the difference -- these nunbers are different fromthe
previ ous nunbers, according to the real tine surgeons
because the nunbers are different here. Perhaps the quality
of scoring mght not be the sane. So they are a little
different. However, this difference is not significant.

Looki ng at the proportion of avail able | ocation
with de novo adhesions, they had neans of 27.4 percent and
22.6 percent control group and treated group. That is a
difference of 4.8 percent. The P value given was .1. So
that was not significant.

That concl udes ny presentation. Thank you.

DR. MORROWN Thank you. Do any of the pane
menbers have questions for any of the FDA presenters? Dr.
Azzi z?

Agenda Item Questions and Answers

DR AZZI Z: Quick question. You have 16 sites in
your database, yet there were apparently 18 investigators.
Coul d you --

DR LIN 17.

DR AZZI Z: 17 investigators. W are mssing a
site there? Wat happened?

DR LIN: | renmenbered it was 16. | think it was
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site Athat did not contribute to the conpari son data
bet ween the high viscosity and the control. Perhaps that
site had other data. Earlier in the devel opnent process
there was the | ow concentration product that was eval uated.

DR AZZlI Z: But did the sponsor use that site's
data for effective analysis or not?

DR. LIN:  Not between .4 high viscosity deviance.
There was no dat a.

DR AzzlI Z: So, for that -- so, for that we only
have 16 sites?

DR. LIN For the effectiveness --

DR AzZIZ: It is .4 versus PBS?

DR. LIN Rght. There are only 16 sites.

DR. MOSCICKI: Yes, there were in fact 17 sites.
The 17th site that Dr. Lin may be referring to did
contribute PBS control patients.

DR. MORROW Thank you.

DR. LIN Well, what | amreferring to is that |
based ny reanal ysis on the data provided by the sponsor on
di skette. In that | did not see 17 sites contributing data
to the conparison, but | do not know how the issue that is -

DR. MOSCICKI: | have just been corrected. That
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isright. | guess that site was contributing other patients
that were not included in that.

DR. MORROW Thank you. | think that the panel
has the sense of that issue. Dr. Downs.

DR. DOMS: You said that you conpared the 80
controls in state one to the 40 controls in state two?

DR LIN: No, | did not do that.

DR. DOMS: Oh, okay. | m sunderstood you.

DR LIN. | did that for the one single site, site
t hree.

DR DOMS: | see.

DR. LIN. M enphasis was trying to get a hold of
the nature of the interaction.

DR. MORROW Dr. Gal andi uk.

DR GALANDI UK: | have a question for Dr. Harowyj.
On the side-effects that you showed, | mean, ny concern, if
this is excreted as carbon di oxide would be that, if you had
a patient with COPD, they m ght devel op hypocarbi a post-
operatively. Wre any of the age groups of these patients
of an age or did they have COPD and was that | ooked at?

DR. HOROANYJ: | amsorry, the age group?

DR. GALANDI UK: Did any of the patients have COPD

or was the possibility of hypocarbia at all | ooked at in
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these patients since this stuff is excreted as CO2?

DR. HOROWJ: There were nmultiple patients, as far
as | know, with asthma, but I do not know of the specific
COPD di agnosi s, and | have not seen a hypocarbia anal ysis.

I think that would be interesting.

DR. DESHMUKH: | have a question for Dr. Lin. The
picture that is showmm with those round dots of the various
centers. There are obviously sone circles that are clear
bel ow and sonme were above. How many patients were in the
circles bel ow and how nany were in the circles above?

DR. LIN. The big dot had 24 patients. The two
smal l er dots, | believe they had ei ght and ni ne
respectively.

DR. DESHMUKH: Can you give any nunbers? How nmany
wer e above and how many were bel ow?

DR. LIN.  You are tal king about how many dots
above and how many dots bel ow or nunber of patients?

DR. DESHMUKH: Nunber of subjects.

DR. LIN:  Nunber of patients. The big dot bel ow
had 24 patients. The other two had eight and nine
respectively.

DR. DESHMUKH. And how many were above the |ine?

DR LIN:  You figure that there were 212 patients
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al toget her, and so you take the difference.
DR. MORROWN Are there any further questions?
[ No response.]
DR. MORROWN All right. At this point, we wll
adj ourn for a one-hour |unch break.
[ Wher eupon, the neeting was recessed for |unch at

12: 00 p.m, to reconvene at 1:00 p.m]
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AETERNOON SESSLON (1:05 p.m)

DR. MORRON W're going to resune the afternoon
session now. W will begin with comments fromthe panel
primary reviewers. The first comments will cone fromDr.
Duncan.

DR. DUNCAN. |I'mDr. Titus Duncan, a general
surgeon and Chi ef of Endosurgery at CGeorgia Baptist Mdical
Center, and dinical Professor of Surgery at the Mdica
Col | ege of Georgia, as | nentioned before.

What | would like to talk about today is froma
general surgical standpoint. The clinical view froma
clinical surgical standpoint of the data that we have seen
earlier today sonewhat, but ny basic concern is what the
overal | general surgical output or generalizable output is
going to cone about as far as these results concern. So |
would like to just go over it with you briefly fromny
particul ar viewpoint as a clinician.

Now | put these slides in there at first, and this
was actually ny talk on | aparoscopic hernia repair. Then
left themthere, and | said this may have sone significance
as to the anal ogy of what we are tal king about today.

This list actually cones froma |ist of around

about 40 procedures that have been done for hernia disease
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over the past century. You see here in 1877 to 1978 this
list here includes about 10 types of hernia repairs.

Now nost of the surgeons and nost of the non-
surgeons and primary care physicians know that a hernia is a
very sinple problem It is a hole in the abdom nal wall.

As you see over the past century, we have had 40 different
ways that we can actually repair a sinple hole in the
abdom nal wal | .

On top of that, the controversy regarding
| aparoscopi c hernia repair or angel hernia repair or open
hernia repair is so hot that sonetines at these neetings you
get into sort of physical exercises with the surgeons there.

So | thought this was sort of an apropos slide,
because what one of ny old professors once told ne is that
anyti me you have this nunber of procedures to correct or to
fix a very sinple problem the chances are that not one of
t hese procedures is the answer. Not one of these procedures
is very good at actually doing the job.

This has pretty nmuch been depicted over this past
century by our recurrence rates with hernia repair, being
anywhere from 15 percent up to 30 percent. It wasn't unti
we began to understand the pat hophysi ol ogy of the defect and

t he pat hophysi ol ogy of the bionechanics of the repair itself
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recently, that we began to understand how we can reduce this
rate of recurrence with the hernia repair.

We think that we have done that over the past
couple of years with sone of the tension free repairs that
we do with Liechtenstein(?) type of repair and the
| aparoscopic repairs. | will come back to this slide in a
l[ittle bit, but it pretty nuch has a good anal ogy to what we
are actually tal king about today as far as the nunber of
products that we tried over the past several decades wth
anti - adhesi ve net hods.

This is what we are tal ki ng about, adhesive
di sease. As peopl e have nentioned before, adhesions are
significant whether they are single adhesi ons or whet her
they are nmultiple adhesions. This is a patient went in on.
The patient had a small bowel obstruction, and the small
bowel obstruction apparently cane fromthe fact that this
smal | bowel was wrapped around as a single adhesive band.
That smal |l bowel was unbobulized(?) and the band was
rel eased, and that patient did okay for now.

Now | want to go to the etiology of adhesive
di sease. Now the mgjority of the problens that we are going
to see as surgeons and gynecol ogi sts with adhesi ve di sease

is primarily going to be down in this category here,
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surgical. There is no question that a good percentage of
t he causes of adhesive disease fall into this category as
non-surgical. Any sort of inflammtory process that occurs
in the abdom nal cavity can incite that cascade of adhesion
formation, including PID, patients with appendicitis,
Crohn's disease diverticulitis and chol ecystitis.

One of the nost common type of adhesions that we
are seeing is in patients who have diverticulitis, and you
| ook inside there and those patients have adhesi ons of the
signmoid colon up to the abdom nal wall. W are not going to
di scuss these so nuch. W are going to pretty nuch focus
our concentration on the surgical or post-operative adhesion
pr ocess.

As soneone nentioned earlier today in their talk,
there is no question that patients and surgeons and primary
care physicians and the community in general, especially the
econom ¢ community, releases the problens and the
conplications that adhesive disease will cause -- abdom nal
pai n, both acute and chronic abdom nal pain.

| see it; because |I'm a | aparoscopi c surgeon,
see a nunber of patients who have chronic abdom nal pain
wi th previous abdom nal surgery, and with all our work we

can't find the cause of the abdom nal pain, and we want to
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go in there | aparoscopically.

It can cause problens with infertility either from
di rect obstruction of the ovan duct, or adhesions |atched on
to the ovan duct and causing disnotility of the ovan duct
itself; small bowel obstruction, both acute and chronic; as
we recently found out that you can al so get sone | arge bowel
obstruction from adhesi ve di sease as well; and pelvic pain
are common conplications of adhesive disease. Like |I said
before, it poses a significant norbidity for the patients,
and it poses a significant econom c inpact to our health
care delivery system

Here are sonme of the slides that we see with
adhesi ve disease. This is what they | ook |Iike when we go
inside. This patient had cone in wth chronic abdom nal
pai n, and when we went in there |aparoscopically, we see
t hey had adhesions to the uterus, adhesions to all sides of
the pelvic wall. W took these adhesions down and t hat
particul ar patient did okay.

This patient had a small bowel obstruction from
adhesive di sease. W found this portion of coll apsed bowel,
followed it back to the area of adhesive obstruction,
| at ched t he adhesive obstruction, and col |l apsed the dil ated

bowel down in this area here. The last of the obstructions
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and the adhesi ons were taken down subsequently.

This is a patient who had chronic infertility
probl ens, and chronic pelvic pain all at the sane tine. You
can see the uterus is up here. They are actually on both
sides, and they had the right side conpletely enmerged with
adhesi ve di sease. The cul-de-sac is conpletely energed with
adhesi on di sease. So there is no question that adhesions
like this causes significant problens in both patients and
the surgeons as well.

Now this slide was shown here earlier today, and |
won't dwell on it too nmuch, but we have pretty nuch gotten
behi nd what causes adhesions, and pretty nmuch tried to
approach in the 1990s, the treatnent for adhesive di sease or
t he prevention of adhesive di sease based on this particul ar
cascade.

This cascade follows that you have intact
cirrhosal (?), with intact nmesothelial cells, and at sone
point in time you get the cirrhosal injury and decl amation
of nmesothelial cells. That excites an inflanmmtory
response, and that inflammtory response cause rel ease of
cellular elenents, those el enents being cytokines,
erythrocytes, |ipocytes and pl atelets.

In the appropriate environnent where you have



129
adequat e oxygenation in this area, you have positive
pl asm nogen activated, which then latches the frigrand(?),
and then you go back and get normal nesothelialization and
don't have any problem

In the nore common environnent, in the hypoxic, we
decrease the concentration of plasm nogen activator.

Pl asm nogen then converts to plasm, and so you don't get
the I atching of adhesions, and instead you get subsequent
adhesion formation with deposition of fiber.

So | characterize adhesion for invention in two
basic categories: the non-barrier nmethods, and the barrier
met hods. Now the non-barrier nmethods we are all famliar
with, and | just basically want to go over these very
briefly, to show you again that over the years we have tried
all of these things, and agai n, when you have this nunber of
things that you are actually trying, chances are that not
any one particular itemis sinply that good.

We tried perinatal |avage when | was a resident.
Wen | was a resident, ny attending always told ne to
copiously irrigate out the abdom nal cavity and continues to
do that with things Iike renous |actate solution. Wat he
said renous |lactate does is that it decreases the swelling

of the nmucosa of the cirrhosal, the nmesothelial cells. | t
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al so washes away the fibrinous extrudate, and it al so
prevents desiccation. That's a perinatal |avage. How well
t hat works, we don't know just yet, but a |ot of surgeons do
them At ny tine in residency training, they felt that it
was a good alternative.

Agents affecting coagul ati on, the nost conmon
being the use of heparin. Heparin has, as far as |I'm
concerned, two basic effects. Nunmber one, it inhibits
clotting. So when you have a bunch of clotting, you have
obviously a nice scaffold for fiber deposition to occur.

It also has a tendency to activate tissue-type
pl asm nogen activator. Wth that plasm nogen activator
bei ng activated, you increase the plasm nogen conversion to
plasma and it increases fibrinolysis.

Steroids, on this round this cycle here. Most of
t hese products that we're tal king about access sonme point
along this cycle. So steroids, and even non-steroid
inflammatory agents try or nmake an attenpt to decrease the
inflammatory response, and therefore decreases the adhesion
pr ocess.

Cal ci um channel bl ockers, such as Verapam |
i ncrease the tissue oxygenation of say the |evel by

rel easing a potent vaginal dilator, and therefore you get
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t he decreased anmount of epoxy, which inactivates the
pl asm nogen activator, and therefore decreases adhesion
formation.

Prostaglandin is not the sort of anti-inflamuatory
drugs we are going to tal k about.

Tolmetin is an interesting drug. It is an
arachidonic inhibitor. It supposedly increases the nunber
of phagocytes in the area that actually chew up the
fibroblasts and any other material that is responsible for
meki ng adhesi ons.

And then tigitype(?) plasm nogen activated, |ike I
sai d before, helps convert plasm nogen to plasnma, and that
i ncreases the | atches of the adhesions.

There is a second weapon of adhesion preventi on,
which is actually the barrier options. This what our
primary concern is going to be today. Dextran has been used
for along tine, and that is basically sort of a glucose
pol ymer that has a sort of a silicon effect if you wll. It
makes the bowel nice and slippery, so it prevents the
apposition of the nesothelial cells fromthe peri neumor the
mesot helial cells fromthe bowel to the nesothelial cells of
t he bowel .

Pol yxamer 407 is a co-polyner, conbined with
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pol yaxy propyl ene and pol yaxy ethylene. It has a sort of
funny effect, that at cold tenperature it is a fluid, but at
body tenperatures it actually turns into a gel. So when you
inject it into the abdom nal cavity, it fornms a gel, and
again, that gel acts as any other gel, as a barrier between
the nesothelial cells.

Bi or esor babl e hydrogel does pretty the sane thing.
Car boxynethyl cellulose is the sane thing. W haven't had a
whol e | ot of good success or reports of good success with
t hese particul ar products.

Goretex nenbrane is sort of an interesting
product. It is sonething that is a non-reactive and non-
degr adabl e expanded pol ytetrafl uorethyl ene product. It has
a great tendency to decrease adhesion formation or adhesion
adherence to the material itself. The problemis that it is
a permanent thing. It doesn't resolve, and it has to be
left in there permanently, and it has to be fixed in place.

Oxi di zed regenerated cel |l ul ose, endiseed(?) or
certacell (?) is pretty nuch a woven-1like structure that you
put inside the abdom nal cavity, and has the advantage t hat
it doesn't have to be sutured in place, and it resorbable.
Again, it degenerates into a gel-like nmass, and agai n,

prevents the apposition of the nesothelial cells.
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What we are here to tal k about today is hyal uronic
acid. Hyaluronic acid, as we tal ked about it this norning,
you pretty nmuch know its affect. It is a hydrophilic, high
nmol ecul ar wei ght pol yner, and has been used for a nunber of
opht hal nol ogi ¢ procedures already in the United States, and
has al so been studied in ani mal nodels.

When applied after the injury has occurred, it has
failed to reduce adhesions, but as we nention here, when
applied before desiccation or injury to the nesothelial
cells occurs, it actually has a tendency to decrease the
overal | adhesion formation.

The question that | have, and the question that is
hopefully going to be involved in the panel discussions
later on is how well does it do that? If it does it
significantly, are we going to eventually see sone
significant clinical results?

The bottomline, as far as |I'mconcerned, is the
clinical results. Are ny patients going to go through life
after | put this particular product in all of their
abdom nal cavities, with or without a chance of having post-
operative problens such as abdom nal pain or infertility,
and so on and so forth.

They have come up with a nice little nethod to
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grade adhesions. There are type 1 and type 2 adhesi ons.
The ones that we are going to be tal ki ng about today here
are the normal type of adhesions that are called 1A
adhesions. They are the devel opnent of adhesions at sites
that did not have any adhesions initially.

In other words, if | go inside a patient and go in
there to do a gall bl adder operation, | |ook down in the
abdom nal cavity in the ringal part, and it has an adhesion
there, that's called a type 1 adhesion.

Type 2 adhesions is after we have been in there
and we have operated on the patients already with our
heser (?) lasers and we re-1ook at them again, those are type
2 adhesions if they have adhesions that are reforned in that
ar ea.

Type 1A, as | nentioned before, no operative
procedure at the site of adhesion formation, which is what
I"'mgoing to tal k about today with this particul ar product;
and 1B, operative procedure perforned at the site of the
adhesi on formati on.

This is actually a patient that | did an
appendectony on. Sonetinmes surgeons get a little jeal ous,
and they put their hand down a cavity to feel around,

especially if the appendix is normal. Then they want to
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kind of feel around and nake sure the stomach is okay, and
the feel in the upper abdom nal cavity.

This is what | feel may be type 1 adhesions. Now
I"'mnot exactly sure how nmuch trauma | induce by putting ny
hand up in the area, but | operated in the right |ower
guadrant, and the adhesions, when |I | ooked back in there a
second time, or in the right upper quadrant above the liver.
So these may be classified as type 1 adhesi ons, adhesions
that are in a renote site fromthe area that you operated on
bef or e.

These may be classified as 1B adhesions. This is
the liver here. This is a patient | did a gall bl adder
operation on. | took out the gallbladder, and then went in
because of abdom nal pain, and saw that he had an adhesi on
formation in this area here near the gall bl adder area. So
the patient originally didn't have any adhesions at this
site, but at the second operation had adhesi ons at an
operative site called 1B

Type 2A and type 2B, the sane kind of thing, no
operative procedure at the site of adhesion formation, but
this is actually re-operations in that area. In type 2B,
operative procedure perfornmed at the site of adhesion,

ref ormati on besi des adhesion analysis. This pretty much
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depicts that particular type there.

This is a patient that | had gone back in on
beli eve, and had | atched sone adhesions. Then when | went
back in the second tinme, they had adhesions reformright
into that sane area. That is type 2A, and that is the nost
common type of operation as a | aparoscopi c surgeon that |
do. Patients continually cone in to see ne for abdom nal
pai n, and they have had | aparoscopic | atching of adhesions
before. | go on in and they have adhesions refornmed in that
sane area, type 2A

Type 2B is where they have had an operation at
that site, and you go in there again and the adhesi ons have
reformed at that operative site.

So | reviewed the nounds of material that they
sent me, and it took ne quite a while to do it, because |I'm
not that good of a reader in the first. | don't like to
read that nmuch. The two questions that | cane out with when
| reviewed that material were these questions here, and |I'm
pretty sure there will be nore questions as we begin to talk
about it.

The two things that | really wanted to find out
fromthe sponsor -- and one of these is sort of ny anecdot al

case and I will tell you about it in just a second -- is
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nunber one, is there, and if not, should there be any data
to show that the safety and/or efficacy of the use of
separate coded follow ng pelvic or abdom nal radiation?

Now nost of you know that in the 1990s we're
becomi ng nore and nore oriented to doing things pre-
operatively before we operate on patients. |n other words,
we are nore and nore pre-operatively radiating patients for
di sease processes. For instance, we'll give pre-operative
radiation to a patient wwth a prostate tunor. W'Ill give
pre-operative radiation to a patient who has a cervical
cancer. W'Ill|l give pre-operative radiation to a patient who
has a rectal cancer, and other problens.

If this product isn't |abeled right, then surgeons

may think that it's okay to put this product in the pelvis

after they have had their pre-operative radiation. |'m not
sure -- and maybe you all know this fromthe sponsor's point
of view-- I'mnot sure if we have any data that suggests

that this is actually safe to do, and whether there is any
interaction between that tissue that has been irradi ated and
t he product, the hyaluronic acid that we put in that area.

The problem | had is that since our |ast neeting
when we tal ked about Seprafilm | have actually used

seprafilm | had a patient who had a rectal cancer. She
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was a very thin patient. She weighed about 130 pounds. She
had a rectal cancer. | did a |low anterior anesnosis(?) on
the patient. She had pre-operative radiation.

She had a very nice, pristine, clean abdonen. Her
tissues weren't that swollen. After the operation, which
went snoothly -- it took about an hour and a half to do -- |
put the piece of seprafilmdown there very neticul ously down
into the pelvic cavity.

VWl | post-operatively about two weeks | ater she
devel oped an obstruction; not a small bowel obstruction, but
a very significant colon obstruction, and a not a very nice
osnosi s; above her osnpbsis. Now that is to ne, an anecdot al
case, so it doesn't really nean a whole lot, but in nmy own
mnd | didn't have any contraindications to putting this
product down into the pelvis, and maybe | shoul d have.

| don't know whether that was actually caused by
the product. 1 don't know whether she had an abnor nal
adhesi ve response. | do know that she had prol onged norbid
operation the second tine around and has a col ostony now. |
hope to be able to close it in a few weeks. That question
still lingers in ny mnd, and | wuld really |ove sonebody
to answer that question for ne later on.

The second is when | reviewed material, again that
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| got, | wanted themto please explain the conmment nade in
reference to question 3. So for those of you who don't have
the data in front of you, this is what question 3 says, that
Dr. Berkowitz | believe, raised. The original success
criterion proposed by Genzyne for the effectiveness of the
device was a reduction from 30 percent down to 10 percent.
Those were the original expectations, in the nmean percentage
of anatom cal sites with post-surgical adhesions.

Have the results denonstrated that Sepracoat
reduced the nean percentage of anatom cal sites of adhesions
from 30 percent only to 24 percent. Wth 23 anatom cal
sites evaluated in this trial, a 30 percent incidence
translates into 6.9 adhesion sites and a 24 percent
incidence translates in 5.5 adhesive sites. Please provide
the information supporting the clinical significance of
reduci ng the average nunber of anatom cal sites with
adhesions from6.9 to 5.5.

The answer that | sawin the material that | got
was this answer fromthe sponsor. The answer is, "Wat is
known and docunent ed experiences found in published
literature is that even one adhesive band may inpair
fertility, may restrict the normal novenent of an organ

causing pain. It may act as a fulcrumfrom which the
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i ntestines may becone entangl ed, and adhere intestines to
t he abdom nal wall, thereby raising the risk of entering
during re-operation. W therefore feel that any reduction
i n adhesi ons, even the elimnation of just one site, is of
clinical benefit."

Now | need to get sone nore understandi ng about
this, because I'mnot really clear about this | ast
statenment. That is not a very, very scientific statenent to
me, "Any reduction in adhesions, even elimnation of just
one site is of clinical benefit."

| really need to see sone nore data to
substantiate that that is a true statenent, because | ooking
at it fromthe way that | look at it as a general surgeon,
if I"'mgoing to do 100 | aparotom es here in 1997, | know
that 90 percent of those patients are going to have
adhesi ons post-operatively. W know that.

We al so know fromthe literature review and the
international literature review that 70 percent of those
patients of that 100 patients are going to do just fine over
their lifetime, wthout any further intervention at all. W
do know that 30 percent of those patients, or 30 patients
are destined over their lifetinme, to have sone kind of

ongoi ng probl em such an obstruction, acute pain or
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infertility. So we're nore interested as surgeons in this
30 percent of the patients.

Now as a surgeon what I'mgoing to do if this
product is approved, is |I'mgoing to give Sepracoat to al
100 patients. | knowthat I'mgiving it to 70 patients that
it's not going to do any good, but if | amgoing to
significantly inpact these 30 patients, | amvery interested
in the product.

So out of those 30 patients that are destined to
have sone sort of conplication, the question is, does
Sepracoat in the study that | saw, does Sepracoat reduce the
nunber of de novo adhesions by 1 out of 7 of the sites of
adhesi ons, which is 14 percent?

Now to ne, you can | ook at that several ways. |
originally | ooked at that, okay is that 14 percent tines 30
means that I'mgoing to help 4.2 patients? No. That was |
reduced 1 adhesive site out of 7. That neans that those
ot her 6 adhesive sites have just as much clinical
significance as that one.

So in actual reality, those 30 patients were
destined to have sone conplications, even with the addition
of Sepracoat. Thirty patients over their lifetime still may

have sone conplication of obstruction, pain and infertility.
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So this reduction by 14 percent doesn't nean a whole lot to
nme.

So ny question is, does this 14 percent reduction
in the nunber of adhesions or adhesive sites clinically
benefit any of these 30 patients, and how are we going to
find that data? This is the quandary that | have cone to.
This is a question that | would really like to have sone
nore in depth discussion on, because to ne, we are actually
tal ki ng about a very, very mnuscul e nunber of patients.

Now i f we are tal king about all of these patients
going on to devel op gangrene of the bowel, then maybe that
anmount of reduction, whatever that anount of reduction is,
is significant, but not all of these patients are going to
have several conplications.

If I amgoing to use this particular product on
100 patients, then | want to really, really know how rmuch
clinical benefit that I'm going to have.

So ny conclusion is this, that we won't know
whet her or not such a reduction of adhesions as acconplished
by Sepracoat will obtain clinical significance until a post-
record study is done. Then and only then will we know
whet her such a product reduces the conplications such as

smal | bowel obstruction, infertility and pain.
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Thank you.

DR. MORROWN Thank you, Dr. Duncan

Your second question is the subject of one of the
FDA' s questions to the panel, and we will discuss that in
sonme detail after we hear fromDr. Levy.

At this time, could | just ask the sponsor to
respond directly to the specific question of is there any
experience wth this product in patients who have received
abdom nal irradiation?

DR. BURNS: No, we have no experience with that.

DR. MORROW Thank you

The next FDA panel review has been provi ded by

Bar bara Levy.

DR. LEVY: | don't have any slides, because we all
have to stay awake this afternoon, so we'll keep the lights
on. | wll keep nmy comments fairly brief, because we have

already had a fairly in depth review.

| wanted to present sonme comments fromthe
gynecol ogi ¢ viewpoint, which is a little bit different than
t he general surgery standpoint on these issues. | think it
is of significance that all of the comments and papers that
we heard about this norning were related to general surgery

and the general surgical procedures for the nost part, yet
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this particular product and this study design was all in
gynecol ogi ¢ surgery.

Whereas the conplications of small bowel surgery
and il eocecal surgery are significant, we don't seemto see
the sanme incidence of post-operative obstruction in the
maj or sequel ae of adhesions, at least with respect to
obstruction in gynecol ogi c surgery.

| would just ask the sponsor if they could nmake
sone anal ogy for us between those overall conplication in
surgery in general, and divide that out into surgical
procedures for infertility and GYN, versus those in general
surgery, because | am concerned that there may be sone real
di fferences there that we are not | ooking at.

| think that we have to address the clinical
endpoint, and | think that is sonething that we have
struggled with throughout several panel discussions on
adhesi on prevention devices, and whether the nunber of
adhesions is an adequate surrogate for a clinical endpoint,
which is either infertility or reduction in infertility,
reduction in pain, or reduction in obstruction.

| think that is a discussion that we are going to
have to have around the panel, but it is at least clear to

me that reducing the nunber of adhesions may not transl ate
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into sone clinically nmeaningful information for us.

The next point | wanted to bring up is are al
adhesions created equal? It seens to ne that we are really
tal ki ng about a very specific subset of adhesions in this
particul ar product. All of the data that we | ooked at tel
us about the conplications of adhesions in general. The 30
percent conplication rate is related to all adhesions, not
de novo adhesi ons.

| think that question was raised this norning, but
if we only reduce de novo adhesions, are we reducing
conplications at all? | think that is a real key point for
us to address this afternoon.

The final thing in | ooking at gynecol ogy and
specifics in this particular study, and the particul ar
protocol was that there were nore pre-existing adhesions in
the controls than in the treated patients, therefore there
were differences in pre-existing pathology in these study
gr oups.

My question for which I don't have a clinical
answer is did that difference in underlying pathol ogy change
the characteristics of the patients and the way that they
will respond to surgery a second tinme? | don't have an

answer to that, but | think it raises an issue with respect
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t o adhesi ons and whet her these patients are nore prone to
adhesions by virtue of pre-existing pathology. That is
sonething I would |ike the sponsor to address, and sonething
I think we on the panel need to tal k about.

So | think there are sone significant questions
and issues that we have to address:

1. The relevance of a gynecol ogi ¢ nodel and study
W th respect to general surgery, and whether we can just
take a GYN protocol and give | abeling indications for GYN
and general surgery;

2. \Wiet her our surgical procedures are
equi val ent;

3. \Wether the propensity for significant and
life threatening adhesions are the sane in these popul ations
of patients; and

4. \Wether the sponsor has really talked to us
about clinical effectiveness in ternms that we can translate
into sonething that benefits our patients.

Agenda Item Review of FDA Questions

DR. MORROW Thank you, Dr. Levy.

At this point in tinme the panel has before it a
series of questions posed by FDA for our discussion. This

is also the opportunity, having now heard presentations both
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fromthe sponsor and fromFDA, if there are any unresol ved
issues in your mnd that you would |like to ask questions of
any of the presenters so far today before we begin to
address the gquestions that are on the table.

DR. DESHMUKH: | had question or a coment. Dr.
Berkowitz in the reports said that in baboons the 10 percent
of the blood volune, the bleeding tinme was prol onged, but
not wwth 5 percent bl ood vol une di splaced with this
solution. Perhaps the human physi ol ogy m ght be different
t hough they are both primates.

VWhat | want to know is that should this device be
approved, would the manufacturer have to put a | abel saying
don't use it, or use a cell saver, because you use a cel
saver like in aortic surgery where the blood is really
vi scous, then there is a real possibility of this getting
into the bloodstream That is ny question.

DR. BURNS: Was that a question to the sponsor to
address, or for the FDA? Well, based on our animal studies,
both in the baboon, as well as |ooking at the clearance rate
of the product, and | think Dr. Berkow tz kind of addressed
this, that the level of HA that you could potentially get
circulating in normal use would be actually quite | ow, and

t hat woul d never achieve even the 5 percent level in which
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we didn't see any increase in bleeding tines.

We also in animal studies did some work with not
quite | ooking at the question that you | ooked at for cel
savers, but we actually |ooked at putting animals on by-
pass, and then actually infusing HA into the by-pass
machi ne, and then back into the aninmal, and we saw no
coagul opathies in that case, mainly because the anpunt of
material that we were using would be significantly |ess than
10 percent of the blood |ine.

For normal use of this product, it would be very
difficult I think to achieve that |evel of circulating HA
even if it was to be used in a cell saver, or it mght
present a problem

DR. HOROAYJ: | guess the nmaxi num anount is one
liter?

DR. BURNS: Well, one liter is the maxi num anount
used interoperatively, but remenber that the product is not
left behind. So that actually it is a very small anount of
material that would be left in the perinatal cavity.

DR. HOROAWJ: | think Dr. Deshnukh was concerned
about using sonething that recircul ates --

DR. WTTEN: Roxy, | think we will |et the panel

ask the questions.



149

DR. DESHMUKH. She had the question for ne,
because 10 percent of that vol une would be about 600 cc.

DR. BURNS: Correct.

DR. DESHMUKH: If you are you in the cell saver
use continuously, then you are using it in real surgery for
I nstance.

DR. BURNS: It is an interesting point, because
the way that we have the directions for use of the product
is to admnister a certain anmount, and then renove the

excess. So I'mnot sure whether we would ever have 500 or

600 ms ever in perinatal cavity at one tine. It's a good
guestion. It's sonething that we should | ook at separately.
DR. DESHMUKH: | think you should | ook at that.

DR. MORROW | think we have heard the data that
is available on that particular issue, and any further
recommendati ons can be based on the panel's ultimate
deci si on.

DR BURNS: Dr. Morrow, would it be possible for
us to clarify sone of the issues that were brought up by the
FDA before break at |lunch? Spend maybe five m nutes
addressing a couple of clinical issues, as well as sone
statistical issues.

DR. MORROW Wiy don't we start with our



150
guestions, because sone of them bear on those, and then as
we go al ong you can address those points as we are going
t hrough t hem

I f we could have the questions up please. The
first question before the panel relates to the fact that the
control group had statistically nore -- 4.5 versus 3.2 --
pre-treatnent adhesions. 1Is this difference in patient
characteristics clinically significant to the assessnent of
the 4 percent Sepracoat solution's effectiveness?

| need to poll the various nenbers of the panel
regarding their opinions on this, so we will start with Dr.
Downs.

DR. DOMNS: The thing about this that | would be
concerned with would be the possibility of a graduate shift
in definitions or in procedures over the course of the study
such that perhaps adhesions are | ess frequently defined or
discerned in the latter part of the study, in which case it
woul d bias the results in favor of the device.

DR. MORROWN So | gather then that your opinion is
that this may in fact represent sonething that wll
i nfluence the results?

DR. DOMS: Absol utely.

DR. MORRON Dr. Duncan?
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DR. DUNCAN. | agree. | think it's significant
that you are not starting on |level ground. You need to
start on level ground in order to effectively conpare the
two, and show if there is a significant increase in pre-
treat ment adhesions already there. Then |I think it would
i npact upon the end result of post-operative adhesions
formati on observation

DR. MORRON Dr. Azziz?

DR AZZI Z: Yes, | think Dr. Levy noted that it
may i ndicate that patients who are in the PVS group may have
a greater tendency to formadhesions. So it may potentially
be clinically rel evant.

DR MORROWN Dr. Levy, | think we heard your
t houghts on this matter a second ago. Do you have anyt hing
el se to add?

DR. LEVY: No. | agree that it makes a
di fference.

DR. MORROWN Dr. Deshnmukh?

DR. DESHMUKH: | think that it makes a difference
in the operative duration. The fact that the control group
had nore adhesi ons nmay suggest that they have a greater
tendency to form adhesions, so therefore the study showed

that there | ess adhesions with Sepracoat, then this
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di fference should pirouette the use of Sepracoat rather than
against it.

DR. MORRON Wbul d ot her panel nenbers like to
respond to that?

DR AzzIZ: | think |I know where Dr. Deshnukh is
comng from but actually it is the opposite | think. If
the control PVS has a hi gher adhesion score to begin wth,
whi ch neans they may have nore adhesion form ng potential,
then they would tend to have nore adhesions at the end of
the study, which would nullify, or actually increase the
di fference between the control and Sepracoat, as opposed to
decrease it. So | think not. That reasoning is probably
not correct.

DR. MORROW Dr. Gal andi uk?

DR. GALANDI UK: | think if you had a very |arge
percentage reduction in the nunber of adhesions with
Sepracoat, then a small difference in the initial adhesions
woul d not make as nuch difference, but the smaller your
reducti on of adhesions by this product the nore inportant
and nore significant your initial differences becone. So |
do think it is very inportant.

DR. MORROW Ms. Donecus?

M5. DOMECUS: | don't know if | have an answer,
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but | would Iike to make a point. | have heard earlier
t oday sone skeptici smexpressed by the panel about the
clinical relevance of the difference of approxi mtely one
adhesion in terns of the effectiveness results. So if you
think that is not clinically meaningful, | don't know how we
can answer this question, where there is about a difference
in one adhesion, and say it is clinically neaningful. There
just seens to be a disconnect in those different viewoints,
if | amunderstanding the data correctly.

DR. MORROW Dr. Dorfman?

DR. DORFMAN:  Yes.

DR. MORRON |Is there any further discussion on
the panel's part on this particular point? Ws one of your
responses specifically related to this question?

DR. BURNS: Yes, it was, Dr. Morrow.

DR MORRON In one mnute or less, fire away.

DR BURNS: Dr. Dianond will respond.

DR DIAMOND: | think there are a couple of
i mportant points to keep in mnd here. First of all, with
havi ng nore pre-existing adhesions in the control group,
there is actually nore potential sites at which de novo
adhesions could formin the Sepracoat group. So | think

that's a bias against it, nunber one.
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Nunmber two, given the data that has been
presented, that was in fact observed, if you do co-variate
analysis to control for that difference in the initial
adhesi ons, what | presented before and what you see again
before you now is the adjusted nean proportions of 0.26 in
the control group, 0.20 in the Sepracoat group, which still
remains statistically significant. So even controlling
statistically for this difference nakes it significant.

Finally, if you look at this |ast overhead here,
which is actually very simlar to the one that was presented
by the FDA clinical review, this is |ooking at the nunber of
basel i ne adhesions on the X axis. Wat the Y axis is
| ooking at is a nunber of sites of de novo adhesions
observed in the tomasecul a(?) procedure.

What you can see fromthis is that what all of you
have been saying is that since they have nore adhesi ons at
issue, they are nore |likely to formadhesions. |In fact,
what you can see here is if anything, it's exactly the
opposite. The patients that had the nore adhesions to begin
with are not the ones who had the nore sites that were
i nvol ved with adhesi ons.

Even if you conpare for exanple patients with one

and two and three sites initially, with those with six,
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seven and eight sites with adhesions, so that each of them
have |l ots of sites available for de novo adhesion formation,
you see if anything you had nore de novo adhesi ons
devel oping in the patients who had the fewest to begin wth.
If you look at the regression line there, it gets close to
flat. This is for de novo adhesion formation.

We previously published back in 1987, a very
simlar conparison |ooking at the incidence of adhesion
reformati on as a function of how nmany adhesi ons are present
at the time of the procedure. Wat we saw at that tine was
a curve that was even flatter than what you see here.

So in fact there is not any evidence either from
our current work, or fromthe study database, which is 40
now, which is to show that the patients who have had the
nost adhesions initially, have the greater propensity to
form de novo adhesi ons.

DR. MORROW Thank you.

| s there any further discussion on the part of the
panel on this question? Is it a fair statement to say that
as | hear the panel's responses, that they remain concerned
due to the relatively small differences in effectiveness
denonstrated in this study, that this snmall difference may

represent sone degree of biologic diversity? |Is that the
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sense of these remarks?

Dr. Wtten, does that respond to the FDA' s
guestion?

DR. WTTEN: Yes.

DR. MORRON Could we have the next question
pl ease? The next question relates to adverse events. In
the critical study, it was noted that there was a
statistically significant difference in the incidence of
abdom nal pain, nausea, dizziness and pharyngitis anong the
patients receiving the product when conpared to the control
group. You have seen the data of the physicians on the
| ong-term sequel ae. What is the feeling of the panel in
terms of safety concerns regarding this product? Are these

differences clinically significant?

Dr. Dorfman?

DR DORFMAN:  Maybe.

M5. DOMECUS: | don't believe they are.

DR. GALANDI UK:  Yes.

DR. DESHMUKH:  No.

DR. MORROWN Could you el aborate pl ease?

DR. DESHMUKH. | believe that the benefit has been

shown by the studies is nore significant, and therefore |

the physician, will be willing to subject ny patients to
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i ncreased di sconfort post-operative for the benefit.

DR MORROWN If we ignore the question of
ri sk/benefit and just focus on the question of risk, which
believe is what we are being asked to assess here, do you
beli eve these data suggest that there is significant
clinical risk of adverse events?

DR DESHMUKH:. No.

DR. MORRON Dr. Levy?

DR LEVY: | agree with the sponsor. | think that
t hese adverse events are comon to the types of procedures
that were being done, and are not related to the device.

DR. MORRON Dr. Azziz?

DR, AZZI Z: | have to hedge and say naybe, which
is not very scientific, but the answer is maybe.

DR. MORRON Dr. Duncan?

DR. DUNCAN: | think that the events of pain,
nausea, dizziness and pharyngitis are relatively small, and
| don't think that they woul d have any great inpact on the
use of the product. | don't think the synptons are that
extrenme that they would warrant any concern.

DR. MORRON Dr. Downs?

DR. DOMNS: Wien | | ook at Table 37, conparing the

0.4 percent of high viscosity HP with PVS, the 3 nbst conmon
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side effects are statistically higher in the treated group,
with a percent difference of 15 percent or so. The first
top 10 side effects, 9 of those are higher in the treated
group than in the controls. It looks |like a pattern to ne,
and | just can't believe it's all due to chance.

DR. MORROW  Further discussion of this issue from
t hose people who did not feel these results were of clinica
significance?

DR. GALANDI UK:  Many of these are so non-specific
in ternms of abdom nal surgery that | don't know if you can -
- wth the fairly I ow incidence they have, | don't feel
confortable in saying for sure that's related to the
Sepr acoat .

DR LEVY: W level of confort was related to the
fact that there were no sequelae. That these were transient
synptons that are synptons that are conmon w th abdom na
surgery. They can be related to tissue trauma and ot her
i ssue. They have been related to tinme of surgery and ot her
t hi ngs that were not quantified for us.

In terns of safety, these are not issues that
i npact | ong-term sequel ae for patients.

DR MORROWN Dr. Wtten, | think you have the

clinical sense of the panel that this is not a mjor
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clinical issue relative to safety.

Next question. Further safety issues related to
serious adverse events. The question has been raised that
possi bly one patient with a history of snoking and asthma
devel oped pneunonia, which progressed to ARDS after this
surgery. There was one patient who devel oped a wound
hemat oma on post-operative day nine. These were graded as
serious adverse events.

Are these events felt to be significant in the
assessnment of the safety of this product?

Dr. Downs?

DR, DOMNS: | did a pi square, and the two sided p
value is 7 percent, with 12 serious events in the treated
and 4 in the control. It is not statistically significant.

DR. MORRON Dr. Duncan?

DR. DUNCAN: |I'mnot a statistician, but the basic
nunbers that are up there, | don't think that is clinically
significant in the assessnent of safety.

DR. MORRON Dr. Azziz?

DR AZZlI Z: No.

DR LEVY: | would be a little bit concerned about
the one patient with the pul nonary infusion and the ARDS

with respect to the pul nonary excretion of the CO, and
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whet her that may have been related in some way. Fromthe
information that we have, it doesn't seemlike it would be,
but it is sonmething I would want to go back and | ook at, and
just see if this was a patient who m ght have had sonme COPD,
that the increase in PCO, may have been in sone way rel ated

to her conplication.

DR. DESHMUKH. | don't think that it is any
pr obl em

DR. GALANDI UK: | agree with Dr. Levy.

MS. DOVECUS: No.

DR. DORFMAN:  No.

DR. MORROWN Thank you. | think that the feeling
is that there is not any denonstration of significant
adverse risk associated wth this product.

Now | think we cone to the question that Dr.
Duncan rai sed during his presentation, as did Dr. Levy,
namely that the nean proportion of patients with de novo
adhesions in the treated group was 88.8 percent, conpared to
95.4 percent in the control group. |Is this level of
reduction in patients with de novo adhesions clinically
significant to the assessnent of this product's
effecti veness?

This being a sonewhat nore difficult question, Dr.



161

Dor f man?

DR DORFMAN:  Maybe.

M5. DOMECUS: Al though again, not directly
related, | think that our answer to question 1 was yes; the

answer to this question should al so be yes.

DR. MORROW Dr. Gal andi uk?

DR. GALANDI UK: | don't think this reduction is
clinically significant.

DR. DESHMJKH: | agree with her. That is not
significant.

DR LEVY: | agree. | do not think that this is a
clinically significant change in nunber of adhesions.

DR AZZI Z: | have to agree, probably not
significant.
MORROW  Dr. Duncan?

DUNCAN: Li kew se.

3 3 3

DOMS: M too.

DR. MORROWN May | then ask the panel what woul d
denonstrate to themthat this was a clinically significant
benefit? What sort of outconme neasures would you need to
see?

DR. GALANDIUK: | think it would be good to have

foll owup data on nunber of destructive episodes. It would
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be nice if you could have a surgery, as Dr. Beart described
earlier today, which has a fairly high incidence of actually
adm ssion for obstruction, clinically significant episodes
of obstruction. You would |ove to see a greater percentage
in reduction of adhesions of 10 percent or nore.

DR AzZlI Z: (Qbviously to calculate any kind of
size and significance, it is alnost really a guessti nate,
but if you take that your controls have 95 percent adhesion
formation, you really would like to see at |east a 20
percent reduction in adhesions before you consider that
clinically relevant. | think a 5 percent or a 3 percent or
a 6 percent is probably not going to do that.

So | would say ny reconmmendation is to see a 15-20
percent reduction fromthat of controls.

DR. LEVY: | have several issues, sone of which
are real world issues, and sone of which aren't. The
question that | raised before is whether de novo adhesions
are the ones we need to be worried about at all, or whether
adhesions related to direct tissue trauna are nore
significant.

That may be a basic science question rather than a
clinical question, but it is sonmething that cane to mnd for

me t hroughout the evaluation of this PMA, which is that it
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is that it is not clear to ne, especially since in this
particul ar case the abdom nal wall site was wiped as a site
of de novo adhesions since it was involved in direct
surgical trauma for all cases. | would just like to see an
anal ysi s of whether de novo adhesions are the ones we need
to be worried about at all

DR. MORROWN Dr. Dorfrman, you had a comnment ?

DR. DORFMAN:. Yes, to ne the nost clinically
rel evant issues could not be addressed by the materi al
presented to us. |If there is an adhesion at a tubal ovarian
site that causes infertility, that is clinically relevant.
If there is a subsequent bowel obstruction, that is
clinically relevant. Were it is, is a very inportant issue
with regards to clinical relevance.

DR LEVY: | think the outcone neasures that would
tell me clinical effectiveness are either infertility, a
difference in pain, or a difference in obstruction.

DR AzZZIZ: | have to agree. W are |ooking --
and | think Dr. Levy brought this up earlier -- we are
| ooking at a nodel that is gynecologic. The incidence of
bowel obstruction from de novo adhesions in gynecol ogic
surgery is certainly unknown, but it will certainly be |ess

than the 1 percent that Dr. Ellis presented earlier with
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general abdom nal surgery.

So I think we are tal king about sonething that is
extrenely rare to begin wth, according at |least to the
specifications that the sponsor wants to bring, so that we
shoul d be able to see sone change that woul d be significant
for the product to be useful.

DR. DUNCAN: | agree. | think that we have no
i dea of the ampunt of the problemthat we are tal king about,
and the amount of problemthat de novo adhesions actually
presents clinically is again unknown, but even if you knew
t hat de novo adhesions presented with a nmajor problem you
would |ike to see a nore clinically significant reduction in
t hose de novo adhesi ons, but not know ng for what Kkind of
clinical endpoint you are going to get, a small reduction
like that to me is still not clinically significant.

DR. MORROWN Do you have a comment ?

DR. BURNS: Thank you, Dr. Morrow. You are very
ki nd.

Just a couple of quick comments. W agree with
t he di scussion that adhesion prevention is not saying that
there is going to be an inprovenent in any sort of clinical
outcone. (Cbviously, those are studies for the future.

think it has been established, at least in prior nmeetings
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t hat adhesion reduction in and of itself is a valid clinical
out cone.

The question about adhesion reduction in a GYN
procedure and how that would translate to sone sort of
ef fectiveness in abdom nal procedure and vice versa, let ne
say that this GYN study was a nodel to | ook at whether if
one prevent tissue damage intraoperatively, can one prevent
adhesions. It wasn't to try to ask these other questions.

Additionally, we do have sone infornation about
surgeons' inpressions through a survey on the |evel of
effectiveness in terns of adhesion prevention as a potenti al
clinical outcone. | don't knowif it is appropriate if we
can present that at this tinme, but we do have a survey.

DR WTTEN:. | don't think this is the right tine
to present it. That is material that hasn't been reviewed,
isn't that right?

DR. BURNS: The initial survey was?

DR WTTEN: Onh, it was part of the PVMA? Then you
can present it fromour point of view

DR. DI AMOND: We have put together what is now a
series of four different abstracts, which have been
presented at different neetings such as AAG, | SGE and

ot hers. \What these have | ooked at is surgeons' opinions or
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i npressions of what extension of reduction in adhesions
woul d be inportant for issues relating to nunber one, pelvic
pai n, and nunber two, with regard to pregnancy outcone.

What we did basically is bring a series of 126
di fferent scenarios, amount of adhesions and then | ocations
of those adhesions; that is, what structures were involved.
We then asked them how likely do you think this personis to
conceive in this situation? W controlled for all the other
factors in infertility.

That is why the clinical trials and the clinical
outconmes we would |ike to have are so hard to do, because of
all the confounding variables. W said, if we control for
these and all the other fertility factors, the only issue is
adhesions on the pelvis, what is going to be the likely
contribution of adhesions to pregnancy outcones?

For exanple, one of the things we | ooked at was if
we had adhesions to both ovaries and both tubes, and we said
it invol ved 90 percent of each of these organs, 80 percent
of each of these organs, all the way down to 5 percent of
each of these organs. W ended up with pretty nuch of a
straight line relationship between the two such that if you
did the appropriate analysis, for any reduction of adhesions

t hat you achi eve, you would see an increase in the pregnancy
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outcone, if you just conpare one point on the graph with a
subsequent point on the graph.

DR. LEVY: Could I ask you a question about your
met hodol ogy? This was based on a survey of people's
opi nions or actual data on patients?

DR. DIAMOND: Again, there is no data. That is
the problem This is surgeons' opinions, because there is
no data where you are going to be able to control for the
husband's sperm count and the wife's ovul atory status, and
endonetrial biopsy and whether that is in phase, and al
t hose other conditions. So that we don't have any kind of
clinical data |ike that, and odds are we w || never have
that | evel of data. That is was an opinion study.

We had the sane sort of observations | ooking at
the issues with regard to pain. Wile it didn't have as
Ssteep a curve, it again showed that to the extent that you
could -- going by the physicians' opinions -- to the extent
t hat you coul d reduce adhesions, it was their consensus that
you woul d reduce the anmpbunt of pain that was present.

DR. MORROW  Thank you.

DR AzZI Z: M chael, were you addressing the issue
of how much is enough as a change? |'m confused about the

anecdotal study there.
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DR. DI AMOND: The question is how nmuch of a
reduction is clinically significant?

DR AZZI Z: But you said that it was a straight
[ine, which neans that there was really no break point. 1In
other words, if you had said to ne we are going to do a
survey of 1,000 surgeons and say, this is just an opinion,
but 1,000 surgeons, and nost of them clustered around 25
percent, then we can say 25 percent, but this is a straight
line. So in fact you are supporting the fact that there is
no suggested change in anobunt of adhesions. |Is that right?

DR. DI AMOND: No, what | would say it suggests is
that there is no one point where all the sudden adhesi ons
cause infertility. | think the nore adhesions that you have

DR. AZZlI Z: But your study can't say that. That
was just purely anecdote. | nmean you were asking people's
opi nion as to what they thought was a significant anount of
adhesions. Your study showed that in fact there is no such
standard, that it is linear. Sone people think a little
bit, sone people think a |ot.

DR. DIAMOND: No, what it was again was we gave
them 126 different scenarios. So we said if you had 90

per cent adhesi ons, 80 percent adhesions, 70 percent
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adhesions. W said what do you think is the likelihood this
person woul d conceive, or that this person would have pain?
We got the responses fromeach of the surgeons, and then we
summari zed t hem

So we were not asking at what point would this
cause infertility. W said, howlikely is it?

DR AZZI Z: |Is that valid scientifically, that
met hodol ogy of assessnent success?

DR DIAMOND: It is an opinion, just that.

DR. GALANDIUK: | think we all realize how hard it
is to do a study | ooking at adhesions, and | don't think
anybody disagrees with that. | think it is just if you have
arelatively small difference in nunber between groups, nore
supporting data could be obtained by clinical results saying
well, there was only | ess adhesion, but these patients had
| ess hospitalizations for obstruction or a greater pregnancy
rate, or just sonething else to bolster the support.

DR. DIAMOND: Unfortunately, you have, as Dr. Levy
was tal king about, the logistics. |If you have even Dr.
Ellis' incidence of 1 in 100 patients, 1 percent incidence,
in order to see a statistically significant difference of
any one intervention, you have to have a huge nunber. That

assunes that there are no other inter-current events over
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the time course that woul d i npact upon that.

DR. MORROW Thank you. |Is there further
di scussion fromthe panel on this topic?

Dr. Wtten, | think it is the sense of the panel
that given the relatively small differences between the
treatnent and the control group here, it is not possible to
say that this clearly denonstrates effectiveness for the
secondary endpoi nt of de novo adhesion formation,
denonstrates clinical effectiveness given the differences
t hat are bei ng observed.

Do we have nore questions?

This relates to the nmean proportion of avail able
sites, rather than the percentage of patients, which |
believe is what we just discussed. So the nean percentage
of available sites with de novo adhesi ons per patients for
the treatnment group was 23.6; for the control group, 29.5.
Is this reduction of de novo adhesions clinically
significant in terns of effectiveness?

We'll go fromthis end of the table. Dr. Downs?

DR DOMNS: | wll pass on that.

DR. MORRON Dr. Duncan?

DR. DUNCAN: It just doesn't look to ne |ike those

nunbers are that significantly different, and it would be
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hard for ne to imagine that this reduction of de novo
adhesions will provide any clinical help to the patients.

DR. MORRON Dr. Azziz?

DR AZZIZ: | have to agree with Dr. Duncan

DR LEVY: | agree. The difference in 0.7
adhesions is not significant.

DR. DESHMUKH: Not significant.

DR. GALANDI UK:  Not clinically significant.

M5. DOMECUS: Again, in answer to question nunber
one we said that a difference of about one adhesi on per
treatnent was clinically relevant, so | don't know how we
can say sonething different in answer to this question.

DR. DORFMAN.  Not clinically significant.

DR. MORRON | think that you have the sane issue
of magnitude of effect here as far as clinical rel evance,
that we di scussed on the previous question.

Furt her questions?

This is related to an i ssue that we have al ready
tal ked on, the protocol for the reasons just reiterated by
t he sponsor, utilize the incidence of de novo adhesions as a
surrogate endpoint for |ong termsequel ae and norbidity of
adhesi ons such as chronic abdom nal and pel vic pain,

infertility, and small bowel obstruction. This surrogate
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endpoi nt has not been validated. Wat steps shoul d be taken
to valid this endpoint to denonstrate the clinical benefit
of adhesion reduction is effective in reducing the |ong-term
sequel ae or norbidity of adhesions?

| believe unl ess people have sonething further to
add, that this was addressed during our previous discussion
in ternms of actually looking at clinical endpoints |listed on
the slide, and their occurrence in treated and untreated
patients.

Yes?

M5. DOMECUS: | believe that when this panel net
| ast year to review the Seprafil mdevices, the question was
al so put to the panel. The panel had decided that the
surrogate endpoints were sufficient for approval of the
product .

| also want to point out that devices and
instrunents used for adhesion anal ysis and other barrier
nmet hods that have been approved for prevention of adhesions
have not had to | ook at these clinical outcones. | don't
know why we woul d single out this device, and the put the
burden on themto prove clinical outcones associated with
reduction in adhesions.

| see that it is slightly different in terns of
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being a preventive device as opposed to adhesi on anal ysi s,
but still the aimis to reduce adhesions.

DR. MORRON | think the sense of the panel as |
got fromDr. Azziz's coment, which | think summarized
things nicely was that had a | arger reduction in incidence
been denonstrated, that that woul d be an anal ogous situation
to what happened | ast year with the other product, but with
this very small difference, | think nore questions are
rai sed about clinical significance, and | think that is the
panel's i ssue.

O her discussion of this topic?

DR. WTTEN: |I'mjust wondering if anyone on the
panel wants to comment further on Dr. Levy's question about
the rel evance of the gynecol ogical nodel to general surgery
procedures? | would be interested if there is any further
di scussi on on that point.

DR AzzZI Z: |, as probably the only other
gynecol ogi st here, would like to comment as well. Certainly
t he gynecol ogical nodel is totally different than general
surgery. \Wether we like it or not, it is a totally
different organ to operate.

We are concerned with very specific organs, the

tubes, the ovaries and the uterus and colosac, and that is
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it. If we can't really separate one organ out of another,
it is at the bottomof the pelvis. It is in a smll,
encl osed area. It is the |oops of bowel that are generated
across the entire abdomnal cavity. It isn't bowel surgery,
whi ch generally tends to be nore contam nated.

So I"'mnot quite sure -- in fact, I"'mpretty sure
t hat you cannot use either general surgery nodels to apply
directly to gynecology and vice versa. They can be used as
a basis for originating another study, or as a basis for
saying these potentially may be useful, but to apply say
tubal ovarian surgery to bowel surgery, is probably not
directly related. | would |ike to obviously hear fromthe
general surgeons.

DR. MORROW Conments from general surgeons on the
panel ?

DR. GALANDIUK: It is a nodel of adhesions, and
probably a nore easily reproduci bl e nodel than a general
surgi cal case, where there the size of incision, the anount
of resection. This is probably nore equival ent of surgery,
and therefore easier to study in terns of adhesion, but if
you are |l ooking at things |ike affect on incidence of smal
bowel obstruction, | don't think you can equate them

DR LEVY: I think too a | ot of these cases were
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infertility surgery, and infertility surgeons tend to use
di fferent surgical technique than so-called nmacro surgery,
so that | still have a question with respect to how nmuch
packing was really done in these cases. There nmay be nmany
cases that didn't have packing at all.

The types of technique that are used may be
different. Suture nmaterial nay be different. There are a
| ot of things here. Many, many of these patients, they al
wanted fertility, at |east preservation of fertility as an
endpoint, so nuch so that they were willing to undergo a
second surgical procedure to help enhance their fertility.

| think that that raises an i ssue about what kind
of surgery was really done here, and whether that is
anal ogous to all abdom nal surgery.

DR. AZZI Z: Does that answer your question?

DR. MORROW Are there any further questions? Any
guestions fromany of the panel nenbers about any of the
i ssues that we have discussed or any other points that you
need brought into the discussion prior to voting?

DR. DUNCAN: |'m just curious about one thing.
see the sponsors tried several different types of solutions
and several different types of concentrations. | was

wondering why a 0.4 solution was used, and what do you think
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woul d happen if they went up to a hi gher percentage? Wuld
it be nore effective then, or is there some increase in
adverse effects when you get the solution at a higher
concentration?

DR. BURNS: Based on our aninmal data you can go to
hi gher concentrations or higher viscosities, which is really
what is effective here, and probably get sone enhanced
effect. You actually get sone |imted returns as you go up
into viscosity. Then probably you will start to get into
sone handling problens. So based on the aninal data and
al so a study that we did | ooking at handling properties, we
felt that the 0.4 percent solution would be the optinmm
concentration.

DR. GALANDI UK: | have one question. |n Europe,
where this product has already been rel eased, do you have
additional clinical information fromthose countries?

DR. BURNS: W haven't conducted any fornal
clinical trials, although we have been in contact with
surgeons that are setting up to do sone trials in cardiac
surgery and sonme other areas. W know that they are very
pl eased with using the product in terns of being about to do
t he surgical procedure without any effect on their ability

to do the procedure, but we don't have any formal clinical
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trials at this point.

You have to keep in mnd it is very difficult to
do a trial, especially on abdom nal surgery. It is actually
probably inpossible to | ook at adhesion reduction with
| ooking at de novo sites. | mght actually ask Dr. Beard to
coment on that. | can't imagi ne a study design where you
coul d actually show reduction of de novo adhesions in a
general surgical procedure.

Dr. Beard, would you m nd?

DR MORROW | actually think that Dr. Gal andi uk's
guestion was nore related to did you have any | ong-term
followup on clinical outcone, rather than formation of de
novo adhesi ons.

DR. BURNS: No, we haven't done that.

DR. MORROWN Thank you. Dr. Azziz?

DR AzZI Z: A ong the sane lines, is there no
random zed European trial?

DR. BURNS: Let ne refer that question to our
medi cal group

DR MOSCICKI: At the present tinme, no, we are not
conducting a random zed trial, although we would like to
eventually | ook at a conbination trial with both Sepracoat

and Seprafil mand have been planning such a study to | ook at



178
| ong-term out cones over a very |large group of patients over
a very long period of tinme. This can really only be done in
a post-marketing environnment, however.

DR. MORRON Dr. Azziz?

DR AzZI Z: Dr. Burns, do you have any information
on additional tine that application of Sepracoat woul d add
to the surgical procedure? |It's non-continuous.

DR BURNS: | don't think it adds significantly to
the length of the procedures, but I'mgoing to have to defer
in the answer to that to our clinical group. Do we have
that data? Could one of our surgeons nake a coment ?

DR. BEAVER  Eric Beaver. No significant tine.
It's literally the time it takes to pour in the 50 to 100
ccs, the tinme it takes to pour in the initial 250 and

suction that back, the 1 minute that you let it stand in the

cavity.
DR AZZI Z: You don't have to cover it, spread it?
DR. BEAVER: No, the application process when we
enter peritoneal cavity was to instill 250 ccs of the

device, let that sit for a mnute and suction it back.
Every 30 m nutes or as needed, we then would reapply 50 to
100 ccs over those areas, again, suction it back after a

m nute application. So in the course of a couple hour
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procedure, you would do that approxinmately 4 plus tinmes, and
then again at the end of the procedure. So we are talking
about a total application tine of |ess than 5-10 for an
aver age | apar ot ony.

DR. MORRON Are there any further questions from
t he panel ?

DR LEVY: | actually have a question for Dr. Lin.
I"'mnot a statistician and | was a little confused by the
end of the norning. Perhaps it's the three hour tine del ay
here from East Coast to West Coast.

As | understood your analysis, at the end, once
you took a | ook at the variance anong sites, that these
di fferences were not statistically significant? |Is that
correct? That when you re-analyzed the data?

DR. LIN | mssed the endpoint you were talking
about. \Which endpoint?

DR LEVY: |If we |ooked at de novo adhesions. |If
we | ooked at nunber of adhesions, was | correct that when
you re-anal yzed that, that was not statistically significant
when you corrected for that, or was | m sunderstandi ng what
you sai d?

DR LIN:. Are you tal king about the nunber?

DR. LEVY: Yes.
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DR. LIN.  The nunber -- not a proportion, the
nunber ?

DR. LEVY: R ght.

DR. LIN.  The nunber is actually not statistically
tested. Renenber it is related to the proportion, and the
proportion | had problemto assign a P value to it. So |
was just showi ng an estimate of the clinical difference,
whi ch was 0.7 adhesi on based on the real tinme surgery.

DR. LEVY: As | understand your analysis,
statistically you feel that it is not possible to assign a p
val ue because of the variation across sites?

DR. LIN. Each of them by center interaction, yes,
on the proportion.

DR. LEVY: Thank you.

DR. BURNS: Dr. Mirrow, that was one of the points
that we wanted to clarify.

DR MORRON We will hear a final coment from you
on the statistical activity.

DR. BURNS: Thank you very nuch. Dr.

Chi acchierini.
DR MORROWN A final, brief comment.
DR. CHIACCH ERINI: There are three very basic

issues in this question. The first one is the interaction
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analysis. The interaction analysis is sinply a neans to
detect differences across centers. How interaction is
handled is a matter of statistical opinion.

The concern that one has when you have this kind
of an approach is that the use of proportions, the proper
anal ysis for the use of proportions -- proportions do not
generally neet the appropriate assunptions for anal ysis of
variance. So the conpany in its statistical plan, used the
arc sign transform which tends to make the proportions nore
consistent wth the analysis of variance assunptions.

| would |ike to address this issue. There were 16
investigator sites in which there was a difference. O
those, there are 12 for the nean difference that are in the
direction of Sepracoat, and there are only 3 that are in the
direction of the PVS control. The large site, nunber 3 --
this difference deals with the proportion.

You will note that the large site, nunber 12, has
a very large proportion, but that was a very small nunber of
patients.

The proportion at site nunber 3 that we have
al ready di scussed, was the source of an interaction effect.
Once that site was renoved, the interaction effect was

removed. In fact, the inpact of the device was nuch nore
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pronounced. So the inclusion of that site, as the conpany
did in their analysis, did in fact bias against that
particul ar issue.

DR. MORROW Thank you. Are there any further
guestions fromthe panel? Hearing none, our executive
secretary, Gail Gantt, will now review the voting
instructions for the panel.

M5. GANTT: The voting nmenbers of the panel wll
be asked to fornally vote on a recommendati on to the FDA on
this subm ssion. Dr. Morroww Il ask for a notion fromthe
panel. There are three options: approvable, approvable
with conditions, or not approvable.

For approvable, if you vote that the PVA is
approvabl e, you are saying that FDA shoul d approve the PVA
with no conditions attached.

Approvable with conditions. |If you vote for
approvable with conditions, you are attaching specific
conditions to your reconmendation that FDA approve the PMNA.
The conditions nust be specified wwth a notion for approval
with conditions. |In other words, you may not vote for
approval with conditions, and then determ ne the conditions.

Exanpl es of approvable conditions are changes in

the draft | abeling, resolutions of questions concerning sone
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of the data. Exanples of post-approvable conditions are
post - mar ket studi es and periodic reports.

You propose the extent of the condition of
approval such as nunber of patients, the type of report to
be generated if you need a specific report. You nust state
the reason for this particular condition.

For not approvable, the third option, the
exception by this can be Subpart 2, paragraphs A-E state
that a PMA nust be deni ed approval for a nunber of reasons,
and I will discuss three relevant reasons. One is the |lack
of show ng of reasonabl e assurance the device is safe under
the conditions of use prescribed, reconmended or suggested
in the | abeling.

Safe neans that there is reasonabl e assurance that
a device is safe when it can be determ ned based on valid
scientific evidence that the probably benefits to health
fromuse of the device or its intended uses and conditions
of use, when acconpani ed by adequate directions and warni ngs
agai nst unsafe use outwei gh the probable risks. It is a
benefit to risk ratio.

The valid scientific evidence used to determ ne
the safety of a device nust adequately denonstrate the

absence of a reasonable risk of illness or injury associ ated



184
with the use of the device for its intended uses and
condi tions of the use.

A second reason is a |l ack of show ng of reasonable
assurance that the device is effective under the conditions
of use prescribed, recomended or suggested in |abeling.

Ef f ecti veness can be defined as a reasonabl e assurance that
a device is effective when it can be determned that it wll
provide clinically significant results.

This determ nation nust be based upon valid
scientific evidence that in a significant portion of the
target population the use of the device versus intended use
and conditions of use when acconpani ed by adequate
directions for us, and warni ngs agai nst unsafe use w ||
provide clinically significant results.

Finally, the PMA can be recommended for not
approval, if based on a fair evaluation of all of the
mat eri al facts and your discussion, you believe the proposed
| abeling to be fal se or m sl eading.

| f you vote for disapproval, FDA asked that you
identify the nmeasures that you believe are necessary, or the
steps that should be taken to place the application in an
approvable form This may include specifics on additional

st udi es.
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The process begins with a notion froma nmenber of
the panel. It may be for any of the three options,
recommendati on for approvabl e, approvable with conditions,
or not approvable. |If the notion is seconded, the chair
will ask if anyone would like to discuss the notion and so
forth.

Pl ease renenber that proceedings are taped for
|ater transcription. Nonverbal signals are not captured on
tape. If you wish to second, state so, rather than nodding
your head pl ease, or waving your hand. Please vote yes, no
or abstain.

| would also like to read into the record the
appoi ntment of tenporary status voting for Dr. Azziz, which
I did not read earlier.

Pursuant to the authority granted under the
Medi cal Devices Advisory Conmttee charter of the Center for
Devi ces and Radi ol ogi ¢ Health, dated Cctober 27, 1990, and
as anmended April 20, 1995, | appoint R cardo Azziz, MD., as
a voting menber of the General Plastic Surgery Devices Panel
for the duration of the neeting on May 5, 1997.

For the record, Dr. Azziz is a voting nmenber of
the Advisory Commttee for Reproductive Health Drugs of the

Center for Drug Evaluation and Research. He is a specia
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gover nnment enpl oyee who has undergone the customary confli ct
of interest review, and has reviewed the material to be
considered at this neeting.

This is signed by Dr. M chael Freedman, |ead
deputy comm ssion for the Food and Drug Adm nistration.

A major vote carries the notion, and the voting
menbers for today's portion of the neeting: Dr. Titus
Duncan; Dr. Barbara Levy; Dr. Ricardo Azziz; Dr. Narayan
Deshnukh; Dr. Thomas Downs; Dr. Susan Gl andiuk. Dr. Morrow
as acting chairperson, only votes in the case of a tie.

DR MORRON Is there a notion fromthe panel ?

M5. GANTT: It is customary for usually the
primary reviewer to initiate the notion, though any nmenber
of the panel can initiate a notion.

DR. MORROWN Do either of our primary reviewers,
Dr. Levy, Dr. Duncan have a notion?

DR LEVY: Okay, I'll start. | nove that we find
t he devi ce not approvable due to | ack of scientific evidence
that it is clinically effective.

DR. MORROW |s there a second?

DR. DESHMUKH: | second the notion.

DR. MORROW |s there discussion on the notion?

kay, in that case will all those in favor of the notion
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raise their hand? Dr. Gl andiuk, Dr. Deshnukh, Dr. Levy,
Dr. Azziz, Dr. Duncan, Dr. Downs.

Al |l opposed? No one.

[ Wher eupon t he panel unani nously voted for not
approval . |

In that case, the recommendati on of the panel is
that the pre-market approval application for Sepracoat from
Genzynme Corporation be reconmended for not approval.

Now we need to poll the nenbers of the panel on
their recommendati ons for neasures which would place this
application in an approval category. First, would you
pl ease state your reasons for voting the way you did.

Dr. @Gal andi uk.

DR. GALANDI UK: A small question of clinical
efficacy, coupled with the nunber, and sone question as to
how t he study was conducted at different sites.

DR. MORROWN Dr. Deshmukh?

DR. DESHMUKH: | believe that no exhibition
def ense was shown between the control and the study.

DR MORROW Dr. Levy?

DR. LEVY: | think I have already stated ny
reasons.

DR MORRON Dr. Azziz?
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DR AzzZIZ: A small difference for an entity that
we are unclear is significant at that.

DR. MORRON Dr. Duncan?

DR. DUNCAN: Again, the sane thing. | think it's
a very, very small difference as far as efficacy is
concerned, and | would like to see a |larger effect.

DR. MORRON Dr. Downs?

DR DOMNS: | also think that the difference is
small, and I'mnot sure that the evidence even supports that
di fference.

DR. MORROWN Thank you. Now we would |ike to have
di scussi on of neasures which you feel the sponsor could
undertake to place this application in an approval form

Dr. Azziz.

DR AzzZI Z: Two things. The sponsor is using a
gynecol ogi ¢ nodel because it is readily accessible to a
second | ook | aparoscopy, because these patients are nuch
nore anmendable to it rather than abdom nal surgery, however
t he downsi de of gynecol ogic nodels is that they do not have
the sane rate of conplications fromde novo adhesions as the
sponsor would like to |l ook at as conpared to patients with
abdom nal surgery.

So one coul d construct and should construct a
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foll owup study of at | east one year, naybe nore, in
abdom nal surgery patients wthout the need for a second
| ook | aparoscopy, and sinply | ooking at the primary
endpoi nt, which is abdom nal pain, recurrence and bowel
obstruction. If the incidence is sonewhere between 1 and 2
percent, there should be enough nunbers of patients to
define the difference.

DR. MORROWN (Ot her comments on the studies which
m ght be undertaken? Dr. GGl andi uk?

DR. GALANDI UK:  You m ght consider a study as was
done for Seprafilm in that group of patients that are going
repeat operations to close their ileostony. It also m ght
consider including either a fewer nunber of centers, or a
sonmehow nore honbgeneous m x of perform ng study at

different centers, so that intersite variation wouldn't be a

pr obl em

DR. MORROWN O her coments fromthe panel ?

DR, LEVY: | would really like to see sone
standardi zation in surgical technique as well. This was a

vast array of surgical procedures, and a | arge nunber of
study locations. It made it very difficult to assess what
was really going on with these patients, and the

ef fecti veness of the device, versus the differences anong
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patients. | found that extrenely difficult and hard to sort
out all of that data. | would ask the sponsor to strive for
a nore honobgeneous surgical procedures, honbgeneous
techni que, and small nunber of sites if possible.

DR. MORROW Certainly a honbgeneous patient
popul ation is a possibility. Do you believe that it is
realistically feasible to ask for standardi zation of
surgi cal techniques?

DR LEVY: It's not the techniques specifically,
but for exanpl e packing versus not packing. 1In an
infertility popul ation of patients, there nay be a | arge
nunber of us who do not use | aparotony packing at all in our
surgi cal procedures, which would change in | arge neasure the
ri sk of de novo adhesions if we've got no cotton, no fibers
in there at all.

So at least with respect to packing or not
packi ng, using a self-containing retractor or not, those
kinds of things. Certainly we can't standardize for type of
suture material or no resurgence, that kind of thing.

DR. MORROW  Further discussion fromthe panel ?

DR. DESHMUKH: | have a suggestion for the
manuf acturer that they could consider patients have a

tenporary col ostony, because many of them you have a chance
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to go back in and close them and they could study that.

DR. MORROW Thank you.

At this point we will have a brief break while the
roomis cleared, and neet again in closed session as soon as
t hat happens.

[ Wher eupon the neeting was adjourned at 2:36 p.m,

to reconvene at 2:45 p.m in closed session.]



